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These VOM's have X-TRA'" fugged construction that can lake 
a 5 li. drop on lo a concrete floor! They're safety engineered 
throughout with an unusual diode and multiple fuse arrange- 
ment providing overload protection for all ranges. Single selec- 
tor switch reduces errors, in fact, the 60's eliminate over 90% 
of costly repairs from VOM misuse. 

MODEL 60 VOM— 28 ranges, approved by Mining Enforce- 
ment and Safety Administration (2G-2880), only $140,00. 
Model 60-A has 1Vi% DC accuracy plus mirrored scale, only 
$151. 00. 

MODEL 60-NA VOM— 50 ranges, I '/i% DC accuracy, mir- 
rored scale, multiplier switch, only Si9i 00 
MODEL 64 FET-VO— FET design (high input impedance). 
Low-Power Ohms-LPQ 1 " — for in circuit testing, junction test 
Circuit, exclusive MICRO POWER-TMP'" for long battery life 
under continuous operation, only $202.00 
Prices include test leads, new screw-on insulated alligator 
clips for probes, batteries, spare fuses, instruction manual and 
1 year warranty 

For a demonstration, contact your Tripiett distributor, Mod 
Center or representative. 
Tripiett Corporation. Bluffton, Ohio 45817 
(419) 353-5015. TWX (810) 490-2400. 
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We take 
the nail-biting 
out of mail-order 




16K RAM KITS 



.13.95 



Sel ol S NEC 41 16 200 ns Guarsmeed one lull 
y«ar 



DISKETTES 




ALPHA DISKS 


21 95 


Single sided certilied Double Densily 40 Tracks. 


wiirt Hub-ring Box ol 10. Guaranteed one full 


year. 




VERBATIM DATALIFE 




MO 525-01. 10. 16 


26.50 


MD 550-01, 10. 16 


.44.50 


MD 557-01. 10. 16 


45.60 


MD 577-01, 10, 16 


34.80 


FD 32 or 34-9000 


36.00 


FO 32 or 34-8000 


44.95 


fD 34-4001 


48 60 


DISKETTE STORAGE 


5*" PLASTIC LIBRARY CASE 


!50 


S" PLASTIC LI BRARY CASE 


3.50 


p. AST c STORAGE BINDER */ Inserts 


9.95 


PROTECTOR S»" (50 Disk Capacity) 


. 21 95 


PROTECTOR a" (50 Dish Capacity) 


14.95 


PRINTERS 




ANADEX DP 9500 


1296.00 


ANADEX OP 9501 


1295.00 


C-ITQH 25 CPS PARALLEL 


1440.00 


C-ITOH 25 CPS SERIAL 


1496.00 


C-ITOH 45 CPS PARALLEL 


1770.00 


C-ITOH 40 CPS SERIAL 


1870.00 


EPSON MX-80 


SCALL 


EPSON MX-SO F/-T 


SCALL 


EPSON MX- tOD GRAPHIC 


(CALL 


EPSON GRAFTRAX 


90.00 


IDS-445G PAPER TIGER 


779 00 


IDS-460G PAPEfl TIGER 


.945.00 


IDS-560G PAPER TIGER 


1195.00 


NECSPINWRITER3510S.RO 


2195 00 


NEC SPINWMTER 3530 P RO 


2195.00 


NEC SPINWRITER 7710 S RO. 


2645.00 


NEC SPINWRITER 7730 P. RO 


2645.00 


NEC SPINWRITER 7700 D SELLUM 


2795.00 


NEC SPINWRITER 3500 SELLUM 


2295.00 


OKIDATAMICROLINE80 


399 00 


0KIDATAMICROLINE82A 


569 DO 


CKIDATAMICR0LINES3A 


799 00 


OKIDATA M1CB0LINE 84 


1199.00 


0UME9/45 


2149.00 


MALIBU 200 DUAL MODE 


2695 00 



APPLE HARDWARE 

VERSA WHITER DIGITIZER 259 00 

AST APPLE KEYPAD 119. Of) 



MICROSOFT Z-BOSOFTWARO 
MICROSOFT RAMCARD 
VIDEX 80x24 VIDEO CARD 
VIDEX KEYBOARD ENHANCER II 
VIDEX ENHANCER REV D-6 
VIDEX SOFT SWITCH 
M S R SUPERTERM 80 1 24 VIDEO BD 
NEC 12" GREEN MONITOR 
NEC 13" COLOR MONITOR 
SANYO 12" MONITOR [BiWl 
SANYO 12" MONITOR IGREF.N | 
SANYO 13" COLOR MONITOR 
SSM AID BOARD (INTERFACE) AST 
SSM AID BOARD (INTERFACE) KIT 
ZENITH 13" HI RES. GREEN MON. 
APPLE FAN 
T/G JOYSTICK 
T/G PADDLE 
VERSA E-Z PORT. 
MICRO SCI A4UW/ CONTROLLER 
MICRO SCI A40 W/0 CONTROLLER 
MICRO SCI A7D W/CDNTROLLER 
MICRO SCI A 70 W/0 CONTROLLER. 
THE MILL- PASCAL SPEED UP 
PROMETHEUS VERSACABO . 



MODEMS 



NOVATION CAT ACOUSTIC MODEM 
NOVATION D-CAT DIRECT CONNECT 
NOVATION AUTO-CAT AUTO ANS 
NOVATION APPLE-CAT 
UDS 103 LP DIBECT CONNECT 
UDS 103 JLP AUTO ANS 
HAYES MICROMODEM II (APPLE) 
HAYES 1 0p MODEM (S-100) 
HAYES SMART MODEM (RS-232) 
HAYES CHRONOGRAPH 
LEXICON LX-11 MDOEM 



299 00 

159. OD 
299.00 
129. OD 
99 00 
29.00 
315.00 
199.00 
399.00 
249 00 
269 CO 
469 CO 
165 TO 
135 00 
139.00 
44.95 
54.95 
34.95 
.21.95 
479. DO 
409.00 
629 00 
549.00 
329 00 
229.00 



145.00 
165,09 
219.00 

349.00 
175 00 

209 OD 
299.00 
325 00 
249.00 
226 00 
109 00 



ISOLATORS 

ISO- 1 3-SOCKET 
I SO- 2 6-SOCKET 



BARE DRIVES 

TANDON 5V* INCH 

1D0-1 SINGLE HEAD 40 TBK 
100-2 DUAL HEAD 40 TRK 
100-3 SINGLE HEAD 80 TBK 
100-4 DUAL HEAD 80 TRK 



53.95 

53 95 



219.00 
299 00 
299 CO 
429 00 



TANDON THINLINE 8 INCH 
848-1 SINGLE SIDE 459.00 

848-2 DUAL SIDE 549.00 



MICRO PRO 

APPLE CrVM® 

WORDSTAR" 

SUPERSDRT* 

MAILMEBGE- 

DATASTAR* 

SPELLSTAB" 

CALCSTAR* 



BASIC COMPILER' 

COBOL* 

Z-SO SOFTCARD 

BAM CAB 
TYPING TUTOR 
OLYMPIC DECATHLON 
TASC APPLESOFT COMPILER 

OP/M® 

BASIC SO 
BASIC COMPILER 
FORTRAN SO 
COBOL BO 



315 00 
595.00 
299. CO 
159.00 
17.95 
24.95 
159.00 



299.00 
319 00 
369.00 
595 00 



CP/M" 

WOBDSTAB 

SUPERSORT 

MAIL MERGE 

DATASTAR 

SPELLSTAR 

CALCSTAH 

MICROSOFT 

APPLE 

FORTRAN' 



259.00 
145.00 
90 00 
215.00 
169.00 
239.00 



310.00 
195.00 
110.00 
245.00 

195.00 
169 00 



APPLE SOFTWARE 

MAGIC WINDOW 79.00 

DB MASTER (NEW) 179.00 

PFS PERSONAL FILING SYSTEM 79.00 

PFS: REPORT . 79.00 

Z-TERM' 89.95 

ASCII EXPRESS 63.95 

HAYDEN APPLESOFT COMPILER 149.D0 

EASY WRITER-PRO 199.00 

EXPEDI TER 1 1 APPLESOFT COMPI LE R 73.95 

A-STAT COMP STATISTICS PKG, 1 1 9 00 

SUPER TEXT II 129.Q0 



PERSONAL SOFTWARE 

DESKTOP PLAN II 159 OD 
CCA DATA MGMT. SYSTEM 89.00 

VISIPLOT 1S90D 

VISITBEN07VISIPL0T 199 00 

VISIDEX 159. DO 

VIS I TERM 129 00 

VISlCALC 3.3 159 00 

VISIFILES 199.00 



We built a reputation on our prices and your satisfaction. 

We guarantee everything (of 30 days, II anything is wrong, return the item 
and we'll make it right. And. of course, we'll pay the shipping charges. 

We accept Visa and Master Card on all orders; COD orders, up to $300.00. 

Add $2.00 for standard LPS shipping and handling on orders under 50 lbs. 
delivered in continental U.S. Call for shipping charges over 50 lbs. Foreign. 
FPO and APO orders, add 15% for shipping. Callfornians add 6% sales tax. 

Prices quoted are for stock on hand and subject to change without notice. 

To order, or for information, call: COWIRJ :R 

(213)706-0333 products 

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 

CIRCLE AS ON FREE INFORMATION CARD 
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Save on 

Scanners! 

NEW Rebates! 

Communications Electronics," the 
world's largest distributor of radio scan- 
ners, celebrates 1 982 with big savings on 
Bearcat scanners. Electra Company, the 
manufacturers of Bearcat scanners is 
offering consumer rebates on their great 
line of scanners, when purchased be- 
tween February 1 and March 15, 1982. 

With your scanner, you can monitor the 
exciting two-way radio conversations of 
police and fire departments, intelligence 
agencies, mobile telephones, energy/oil 
exploration crews, and more. Some scan- 
ners can even monitor aircraft transmis- 
sions! You can actually hear the newsbefore 
it's news. If you do not own a scanner for 
yourself, now's the time to buy your new 
scanner from Communications Electron- 
ics. Choose the scanner that's right for you, 
then call our toll-free number to place your 
order with your Visa or Master Card. 

We give you excellent service because CE 
distributes more scanners worldwide than 
anyone else. Our warehouse facilities are 
equipped to process thousands of scanner 
orders every week. We also export scanners 
to over 300 countries and military instal- 
lations. Almost all items are in stock for 
quick shipment, so if you're a person who 
prefers fact to fantasy and who needs to 
know what's really happening around you, 
order your scanner today from CE! 

NEW! Bearcat1350 

The Ultimate Synthesized Scanner! 

Lisl price $599. 95/CE price S399.00/S50.0O rebate 
Your final cost is a low S349.00 
7-Band, SO Channel • Alpha-Numeric • No- 
crystal scanner * AM Aircraft and Public 
Service bands. • Priority Channel • AC/DC 
Bands; 30-50, M8-T36 AM. 144-1 74.421-512 MHz. 
The new Bearcat 350 introduces an incredible 
breakthrough in synthesized scanning: Alpha- 
Numeric Display. Push a butlon— and the Vacuum 
Fluorescent Display Switches from "numeric" to 
word descriptions of what's being monitored. 50 
channels in 5 banks. Plus, Auto & Manual Search. 
Search Direction, Limil & Count. Direct Channel 
Access Selective Scan Delay Dual Scan Speeds. 
Automatic Lockout. Automatic Squelch. Non-Volatile 
Memory. Order your Bearcat 350 today! 

Bearcat® 300 

Lisl price S549 95/C E price S349 .00/S50.00 rebate 
Your final cost is a low $299.00 
7-Band, SO Channel * Service Search * No- 
crystal scanner • AM Aircraft and Public 
Service bands. • Priority Channel • AC/DC 
Bands 32-50. 1 18- 136 AM, 144-174,421-512 MHz. 
The Bearcat 300 is the most advanced automatic 
scanning radio that has ever been offered to the 
public. The Bearcaf 300 uses a bright green fluo- 
rescent digital display, so it's ideal for mobile 
applications The Bearcaf 300 now has these added 
features: Service Search, Display In tensity Control. 
Hold Search and Resume Search keys, Separate 
Band keys to permit lock- in/ lock-out of any band for 
more efficient service search. 



FREE Bearcat® Rebate Offer Bearcat® Four-Six ThinScan" 




NEW! Bearcat® 350 



Get a coupon good for a $50 rebate *he-n you purchase 3 
Sea re a f 350 or 300; S25 rebate on model 250 or 20/20; Si 5 
rebate on model 2 1.0 XL. £10 rebate on model 160 or 4-6 
Thin Scan To gel your rebate, mail rebate coupon with your 
original dated sales receipt and the Bearcat model number 
From the carton to Electra. You'll receive your rebale in four 
Eo six weefcs Otter valid only on purchases made betwen 
February 1, l9B2and March 15. 1 932 All requests must be 
postmarked by March 31, 1962 Limit ol one rebate per 
househotd Coupon must accompany all rebate requesis 
and may not be reproduced.. Otter good onty an ihe U-S.A. 
Void where taxed or prohibited by law. Resellers, companies, 
clubs and organ iz at ions-bo!h profit and non-profit-are not 
eligible for rebates- Employees of Electra Company, their 
advertising agencies, distributors and retailers of Bearcat 
Scanners are also not eligible lor rebates- Please be sure to 
send m the correct amount for your scanner. Pay ihe listed 
C E price in this ad. Do not deduct the rebate amount since 
your rebate will be sent directly to you from Electra. Orders 
received with insufficient payments wilt not be processed 
and will be returned- Offer subject to change without notice. 

Bearcat® 250 

List price S429 95/CE price $279. 0O/S25.OO rebate 
Your final cost is a low £254.00 
6- Band, 50 Channel • Cry stafless • Searches 
Stores • Recalls * Digital clock * AC/DC 
Priority Channel • 3 -Band • Count Feature, 
Frequency range 32-50, 146-174, 420 512 MHz. 
The Bearcat 250 performs any scanning function you 
couid possibly want, With push button ease you can 
program up to 50 channels for automatic monitoring. 
Push another button and search tor new frequencies. 
There are no crystals to limit what you want to hear, A 
special search feature of the Bearcat 250 actually 
st ores B4 frequencies and recalls them, one at a time h at 
your convenience. 

NEW! Bearcat® 20/20 

List price S449.95/CE price S289.0O/S25.OO rebate 
Your final cost is a low $264.00 
7-Band, 40 Channel * Crystalloss « Searches 
AM Aircralt and Public Service bands * AC/ DC 
Priority Channel • Direct Channel Access • Delay 
Frequency range 32-50. I IS- 136 AM, 144-174,420-512 MHl. 
The Bearcat 20/20 automatic scanning radio 
replacesthe Bearcat 220 and monitors 40 frequen- 
cies from 7 bands, including aircraft. A two-position 
switch, located on the front panel, allows monitoring 
of 20 channels at a time. 

Bearcat® 2 10XL 

List price $349 95/CE price S229-00/S 15.00 rebate 

Your final cost is a low S214.00 

e-Band, 18 Channel ■ Crystattess ■ AC/DC 

Frequency range; 32-50. 144-174. 421-512 MHz. 
The Bearcat2 1 0XL scanning radio is the secondgener- 
ation scanner that replaces the popular Bearcat 210 
and 211, It has almost Iwice the scanning capacity of 
the Bearcat 210 with 18 channels plus dual scanning 
speeds and a bright green lluorescent display. Auto- 
malic search finds new frequencies. Features scan 
delay, single antenna, patented track tuning and more! 

Bearcat® 160 

List price S299.9S/CE price S194.00/S 10.00 rebate 
Your final cost is a low $1 64-00 
S-Band, 1B Channel • AC only • Priority 
Dual Scan Speeds • Direct Channel Access 
Frequency range: 32-50. 144-174. 440-512 MHz. 
The Bearcat 1 60 is the least expensive Bearcat crystal- 
less scanner. Smooth keyboard. No buttons to punch. 
No knobs to lurn. Instead, linger-tip pads provide 
control of alt scanning operations. 

NEW! Bearcat® 100 

The iirS t no- crystal pratjrnmm able tundtwlti sciimc/. 

Allow 30-120 days for delivery after receipt of 
order due to the high demand tor this product. 
List price $449. 95/CE price $299. 00 
8-Bandi Id Channel • Liquid Crystal Display 
Search * Limit • Ho id • Lockout * AC/DC 
Frequency range 30-50. 1 38- 1 74. 406-512 MHz 
The world's first no-crystal handheld scanner has 
compressed into a 3' x7" x life*' case more scanning 
power than is found In many base or mobile scanners. 
The Bearcat 100 has a full 16 channels with Irequency 
coverage that includes alt public service bands (Low, 
High, UHF and T bands), the 2-Meier and 70 cm. 
Amateur bands, plus Military and Federal Government 
frequencies. K has chrome-plated keys lor functions 
that are user con I rolled, such as lockout, manual and 
automatic scan. Even search is provided, both manual 
and automatic. Wow,. .what a scanner? 

The Bearcaf 1Q0producesaudiCrpoweroutpulof30G 
milliwatts, is Irack-tuned and has selectivity of better 
than 50 dB down and sensiliviiy of 0.6 microvolts on 
VHFand 1,0 microvolts on UHF. Power consumption is 
kept extremely low by using a Ifquid crystal display and 
exclusive low power integrated circuits. 

I ncluded in our Fow CE price is a sturdy carrying case. 
earphone, baltery charger/AC adapter, six AA ni-cad 
batteries and flexible antenna. For earliest delivery 
from CE. reserve your Bearcat 100 today. 

TEST ANY SCANNER 

Test any scanner purchased Irom Communications 
Electronics' for 31 days before you decide To keep IE If tor 
any reason you are noi completely satisfied, return i p in 
original condition with ail parts in 31 days, for a prompt 
refund 'less shipping/ handling charges and rebale fired its) 

CIRCLE 43 ON FREE INFORMATION CARD 



List price SI 89.95/CE price $1 24.00/510-00 rebate 

Your final cost Is a low S1 14.00 

Frequency range: 33-47, 152-164, 450-503 MHz. 

The incredible, Bearcat Four-Six Thin Scan" is like 
having an information center in your pocket. This four 
band, 6 channel crystal controlled scanner has patented 
Track Tuning on UH F, Scan Delay and Channel Lockout. 
M easures 2 V* x 6 V* x 1 .' I nc I u d e s ru bber d u Gky anten na. 
Order crystal certificate for each channel. Made in Japan. 

Fanon Slimline 6-HLU 

List price S1 69. 95/CE price S1 09.00 
Low cost 6-channat, 3- band scanner/ 
The Fanon Slimline 6-HLU gives you six channels of 
crystal controlled excitement. Unique Automatic Peak 
Tuning Circuit adjusts the receiver front end for maximum 
sensitivity across Ihe entire UHF band. Individual chan- 
nel lockout switches. Frequency range 30-50, 146-1 75 
and 450-512 MHi. Size 2% x6% x 1' Includes rubber 
ducky antenna. If you don'* need the UHF band, get the 
Fanon model 6-HLfor S99.00 each, and save money- 
Same high performance and features as the mode! HLU 
without the UHF band. Order crystal certificates for 
each channel. Made In Japan. 

OTHER SCANNERS & ACCESSORIES 

WEW Regency * DS10 Scanner , . , .$319.00 

NEW! Rgency D300 Scanner . ..$219.00 

NE Wi Regency DlOOScanner $169.00 

M£Mr7 Regency' H604 Scanner . .$129.00 

Regency' M4O0 Scanner. 5259.00 

Regency" M1 00 Scanner . $199,00 

Regency R1040 Scanner. . S149-00 

SCMA-6 Fanon Mobile Adapter/ Baltery Charger. . $49 00 

CHB-6 Fanon AC Adapter/Battery Charger $15-00 

CAT-6 Fanon carrying case with belt clip — .$15,00 

AUC-3 Fanon auto lighter adapter/ Battery Charger. . . $1 5.00 
PSK-6 Base Power Suppfy/ Bracket lor SCMA-6 $20.00 
SPSO BeafCai AC Adapter ........... $9 00 

$P51 Bearcat Battery Charger $9.00 

SPSS Sear-ca/ 4-S ThinScan" carrying case .$12.00 

MA506 Hegency carrying case for H6Q4 51 500 

FB-E Frequency Directory for Eastern U.S.A. $12.00 

FB-W Frequency Directory for Western USA $12.00 

FFO Federal Frequency Directory for U.S. A $12.00 

TSG 'Top Secret' fteg istry of U. 6. Govern meni Freq. . 5 1 0,00 
ASD Frequency Directory for Aircralt Band . $10.00 

H-4 1 2 V AAA Ni-Cad balterles Iset of rour r . $900 

A-1 35cc Crystal certificale $3.00 

Add $3.00 shipping for att accessories ordered at the same time. 

INCREASED PERFORMANCE ANTENNAS 
If you want the utmost In performance from your 
scanner, ii is essential lhat you use an external antenna. 
We have six base and mobile antennas specifically 
designed for receiving all bands. Order #A60 is a 
magnet mount mobile antenna. Order # A61 is a gutter 
clip mobile antenna. Order #A62 is a trunk-lip mobile 
antenna Order #A63 is a *i inch hole mount. Order 
#A64 is a% inch snap-in mouni. and #A7G isan all band 
base station antenna. All antennas are $35.00 and 
53.0QlorUP$shlpping in the continental United States. 

BUY WITH CONFIDENCE 

To get the fastest delivery from CE of any scanner, send 
or phone your order directly to our Scanner Distribution 
Center^ Be sure to calculate your price using the CE prices 
in this ad. Michigan residents please add 4% sales tax 
Written purchase orders are accepted from approved gov- 
ernment agencies and most well rated firms at a 10% 
surcharge for net 10 billing. AM sales are subject to availa- 
bittty acceptance and verification Alt sales on accessories 
are final Prices, terms and specif teal ions are subject to 
change without notice. Qui of stock Hems will be placed on 
backorder automatically unless CE is instructed differently. 
Most products that we sell have a manufacturer's warranty. 
Free copies of warranties on these products are available 
prior to purchase by writing to CE- International orders are 
invMed with a $20 00 surcharge for special handling in 
addition to shipping charges. All shipments are F O B. Ann 
Arbor, Michigarr No CODs please Non-certified and foreign 
checks require bank clearance. Minimum order $35 00. 

Mail orders to: Communications Electronics," 
Box 1002, Ann Arbor, Michigan 48106 USA, Add 
£7,00 per scanner or phone product for U.P.S, 
ground shipping and handling, orSl400 for faster 
UPS. air shipping to some locations. If you have a 
Visa or Master Card, you may call anytime and 
place a credit card order Order toll free in the 
U.S.A. Dial 800-531-4414. If you are outside the 
U.S. or in Michigan, dial 313-994-4444 Dealer 
inquiries invited, Order without obligation today! 
Scanner Distribution Center" and CE logos are trade- 
marks of Communications Electronics." 
t Bearcat is a federally registered trademark of Electra 
Company, a Division of Masco Corporation of Indiana, 
% Regency is a federally registered trademark ol Hegency 
Electronics Inc. AD *' 121081 

Copyright 19S2 Communications Electronics" 
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SPECIAL FEATURE 



39 DIGITAL AUDIO DISCS 

Soon, for about the price of a good turntable, you'll be able 
to have true digital sound-reproduction in your listening 
room. Len Feldman 



BUILD THIS 51 TELEPHONE IN-USE MONITOR 

A simple device to tell you when a multi-phone system is in 
use. Christopher M. Dunn 

59 UHF-TV ANTENNA PREAMP 

How to get 25 dB of gain on UHF channels. Ray Pichulo 



TECHNOLOGY 



4 VIDEO ELECTRONICS 

Tomorrow's news and technology in this quickly changing 
industry. David Lachenbruch 

23 SATELUTE/TEL.ETEXT NEWS 

The latest happenings in communications technology. 
Gary H. Alien 

47 AUTOMATIC ROAD INFORMATION SYSTEM 

A new and practical use for FM SCA. Len Feldman 

78 STATE-OF-SOLID-STATE 
Musical IC's. Robert F. Scott 



CIRCUITS AND 

COMPONENTS 



54 DESIGNING WTTH OP-AMPS 

How operational amplifiers work and how you can use them 
in your own circuits Joseph J. Carr 

63 TROUBLESHOOTING DIGITAL CIRCUITS 

An easy transition from working with analog-circuit problems 
to digital ones. Robert L. Goodman 

56 ALL ABOUT PULSE GENERATORS 

An introduction to a very useful tool for checking out digital 
logic-circuits. Charles Gilmore 

70 HOBBY CORNER 

Turn a calculator into a capacitance meter (or ohmmeter. 
speedometer, etc.). Earl "Doc" Savage, K4SDS 



VIDEO 43 WHATEVER HAPPENED TO CHANNEL 1? 

Why do TV tuners Start with channel 2? David A. 



52 TV-iF AUGNMENT 

A simple approach to what really isn't as complex a process 
as it looks. Jack Darr 

80 SERVICE CLINIC 
Vertical-retrace-line problems. Jack Darr 

81 SERVICE QUESTIONS 

R-E's Service Editor solves technicians' problems. Jack Darr 



COMPUTERS 


76 


COMPUTER CORNER 

Games (computer) people play. Les Spindle 


RADIO 


74 


COMMUNICATIONS CORNER 

How speech scramblers work. Herb Friedman 


EQUIPMENT 
REPORTS 


26 
35 


Realistic PRO-2020 Programmable Scanner 

GC Electronics Magnameter Microwave Oven Tester 
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118 Advertising Index 
83 Books 

92 Computer Market Center 

119 Free Information Card 



16 Letters 

90 Market Center 

84 New Products 

6 What's News 



ON THE COVER 

So far, the only way you could 
hear real digital sound repro- 
duced on your own equipment 
was to invest in a $3000 PCM at- 
tachment for your VCR. Shortly, 
though, digital audio, using your 
existing amplifier and speakers, 
will be available for about the 
cost of a good turntable. New 
techniques— particularly in the 
area of laser scanning — will put 
60 minutes of ultra-high-fidelity 
audio on one side of a disc you 
can hold in the paim of your hand. 
To find out what's in store, and 
how it works, turn to page 39. 




GOOD UHF TELEVISION RECEPTION has 
always been more difficult to get than VHF. Part 
of the solution lies In a good antenna-system. 
An antenna-mounted preamplifier can also 
help. A preamp you can build that offers 25-dB 
of gain is described starting on page 59. 
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OPERATIONAL AMPLIFIERS (OP-AMPS) are an 
important- -but frequently misunderstood — 
member of the 1C family. Learn what makes 
them so useful and how to work with them 
beginning on page 54, 
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VIDEO ELECTRONICS 



DAVID LACHENBRUCH 

CONTRIBUTING EDITOR 



VCR DILEMMA 



How to cope with the legal problems posed by the technological revolution is becom- 
ing a major political issue. Nowhere else is that as evident as it is in the case of home 
videotaping. In this instance, the immediate issue is whether private individuals who 
tape copyrighted programs off the air. or from cable TV, should pay for the privilege — 
and if so, how. The Appeals Court ruling in the Betamax case held that taping of such 
shows for personal viewing is a violation of the Copyright Law. and that manufac- 
turers and sellers of VCR's are contributory infringers of the law. The three-judge 
court's decision indicated strongly that because Congress hadn't considered video 
technology when it passed the recent, revised, Copyright Law, perhaps congressional 
action would be necessary to cope with the problem. 

Although the decision is being appealed to the Supreme Court, the action is likely to 
occur in Congress, where legislation has been introduced both to permit free taping 
and to add a fee to VCR's and/or video cassettes to be paid to the copyright holders of 
TV programs. The major antagonists are the electronics manufacturers, represented 
by the El A. and the big movie companies, represented by Motion Picture Association 
of America. The EIA and its adherents argue that "time-shift" taping is merely another 
way of viewing a program at a more convenient time, accomplished in the privacy of 
the taper/viewer's home, and that the copyright owner of the program has already 
been paid for the televising of the show. The MPAA counters that home taping robs the 
copyright owner of his product without compensation and. at the very least, diminishes 
the value of the program in re-runs. 



RENTABETA 



in pre-recorded vtdeocassettes, rental is becoming a major business. One study has 
indicated that for every program cassette sold, 20 are rented. But in the past, movie- 
cassette rental was open only to the 3% of the population who owned video recorders. 
Now the opportunity is being extended to the other 97%— the non VCR owners— through 
Rentabeta, developed by Superscope. 

The principle of Rentabeta is simple — "the take-home movie in a video player." The 
rental package includes a Toshiba portable VCR. specially modified so that it is a play- 
only machine, in a case which can be locked by the dealer so the cassette cannot be 
removed. The customer chooses the cassette he wishes, it's loaded by the dealer into 
the player, and he carries the entire package home. Although rentals are expected to 
differ from dealer to dealer, the suggested price for rental of a machine loaded with 
one cassette is $8. Dealers may supply more than one cassette and leave the player 
unlocked so that the viewers can change cassettes themselves. Rentabeta players can 
be modified so they can't be rewound, permitting each cassette to be viewed only 
once. That has been suggested as a possible method of keeping positive track of the 
number of times each cassette has been viewed, so that producers of the rented 
movies can be paid royalties. 



KODAK ANSWERS 
SONY 




Responding to Sony's Mavica electronic still-camera (see Radio- Electronics, January 
1982), Eastman Kodak President Colby Chandler said that his company had the capa- 
bility to build an all-electronic camera. However, the solid-state sensor alone would 
cost as much as an entire film-camera, and picture information per frame would be 
about one-quarter that of a 1 1 0-size film frame or Vm of a35-mm frame. He said that an 
electronic sensor with a million picture elements could made an acceptable 2x4-inch 
print, but he noted that a 110 frame has more than 2 million elements, and 35mm over 
10 million (while Sony's Mavica sensor has 280,000). 

He hinted at a possible Eastman Kodak electronic film-viewing system combining 
chemical and electronic technology, in these words: "Along with their initial print 
order, users of such a system might receive an image carrier that drops easily into a 
videoplayer attached to a TV set. With a hand-held remote unit, consumers might have 
selective control of images on the TV screen. At the touch of a button, the user could 
enlarge its image and freeze it for closer viewing. At the touch of another, the viewer 
could encode the film frame. Now the image — as the viewer has chosen to see it — 
would return to view in the form selected, when next it is inserted in the player." He 
indicated that that is one product being evaluated for the consumer market. R-E 






ADVANCE IS PROUD 

TO INTRODUCE 

The ^HITACHI Line 

of High Quality Oscilloscopes 
All Hitachi Instruments 

Are Backed by 
A Two-Year Warranty 



AT LAST A 100MHz OSCILLOSCOPE 

WORTH WAITING FOR 

WITH NO WAITING 



V-202 & V352 
20MHz & 35MHz DUAL TRACE 
OSCILLOSCOPES 




CALL FOR 

INTRODUCTORY 

OFFER 
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1. Square Q?T with intern 
(tllumi nafed seal 

2. High -accuracy vol 
set at ±3%, (certifi! 3" at 10° to 35°Qi 51 

3. High-sensitf^ity ImV/div 

4. Low drift 

5. Dynamic ranjjp 8 div. 

6. TV sync-separator cirguj^* 10 " 1 ' 

7. Built-in signal def^Tine (V-352) 

8. X-Y operation 

9. Sweep-time magnifier (10 times) 

10. Trace rotation system 

11. Fine-adjusting, click-positioning function 
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HITACHI 

100MHz 

OSCILLOSCOPE 
MODEL V- 1050 



• 20kV CRT supply 

• Large, bright 8x 10 cm screen 

• Four-trace operation {Chi, Ch2, A trigger, B trigger) 

• High sensitivity 500 uV/div (5MHz) 

• High accuracy ±2% (+ 10°C to 35°C) 

• Alternate timebasq-pperagon 

• Full TV^kstftfg 8 % 



IN STOCK FOR 
IMMEDIATE DELIVERY 
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ADVANCSL-s-J 

THE TEST EQUIPMENT 
SPECIALISTS 



TOLL FREE HOT LINE 

800-223-0474 



54 WEST 45th STREET, NEW YORK, N.Y. 10036 212-687-2224 



V-550B 50MHz, DUAL TRACE DELAYED SWEEP 
PORTABLE OSCILLOSCOPE 



Delayed sweep 
permits 1,000 X 
Magnification 

Variable Hold-off 
Circuitry Facilitates 
Pulse Measurement 



Variable Trigger 

Hold-off 

Full TV Triggering 

Single Sweep 

Automatic Focus 

Correction 




• Large, Bright 8 x 10cm Screen 

• High Sensitivity lmv/div 
(lGMHz) 

• 5 ns/div Sweep Rate 

• 3rd Channel Display 
(Trigger View) 



WHAT'S NEWS 



New device cuts HV 
transmission losses 



A new type of thyristor (silicon 
controlled rectifier) that promises 
to slash operating costs of high- 
voltage direct current (HVDC) 
power-transmission lines, was 
described by GE scientist Victor 
Temple at the International 
Electron Devices Meeting at 
Washington, DC, last December. 
Thyristors are power semi- 
conductor-devices that are 
used to switch and control large 
amounts of electric power, 
turning it on and off in a few 
microseconds, 

HVDC lines can carry twice as 
much power as AC lines with 
the same peak voltage rating, 



thus slashing transmission 
costs. But the high costs of the 
converter stations that turn the 
AC into DC for long-distance 
transmission and back into AC 
for local distribution can cut 
deeply into those savings. 

Thyristors for HVDC applica- 
tion are made from thin, .04- 
inch thick slices of silicon that 
are three inches in diameter. 
Normally they are activated by 
an electrical gate current. The 
new thyristor is activated by 
weak pulses of light carried on 
fiber-optic cables. Because of 
its innovative design, it can 
handle large currents while 
consuming little power itself, 
thus reducing converter-station 
losses. 

Light-activated thyristors are 
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GE's NEW THYRISTOR, inspected here by Dr. Victor A.K. Temple, promises 
great reductions in high-voltage DC power-line costs. Through its innovative 
design, it can handle large currents while consuming little power itself, 
reducing the conversion losses ot HVDC transmission systems. Work on 
the device, still in the early developmental stage, is being sponsored by the 
Electrical Power Research Institute, the research arm of the electric utility 
industry. 



not new, but all previous types 
have had the disadvantage that 
the weak gate signal activates 
only a small portion of the 
thyristor. The current pouring 
through heats that portion to 
unsafe temperatures, and may 
cause melting breakdown. 

In the new thyristor, resistors 
inserted in the silicon wafer 
between amplifying stages limit 
the current to safe levels. A 
resistor is etched in the wafer 
between the gate-amplifying 
stage and the pilot-amplifying 
stage. Another resistor is in- 
serted between the pilot and the 
main stage. 

In addition to HVDC converter 
stations. GE's light-fired thyris- 
tor has potential power-control 
applications in heavy industry, 
such as steel mills, and in loco- 
motives. 

Tektronix opens 
direct mail center 

On January 1. 1982, Tektronix 
opened a direct-order channel, 
through which purchasers, by 
calling a toll-free number, may 
obtain information or order 
instruments. 

The National Marketing 
Center, in Beaverton, OR, will 
expand customer service as 
well as meet the needs of new 
electronics purchasers. By 
catling 1-800-547-1845, cus- 
tomers can reach experienced 
sales engineers who will supply 
immediate technical consulta- 
tion, applications assistance, 
and answers to a wide variety of 
measurement and safety prob- 
lems. 

The Center offers a direct 
contact for customers who pur- 
chase just one or two instru- 
ments and would not normally 
be served by a field service en- 
gineer. 

The toll-free number will be 
staffed from 5 am EST till 8 pm 
EST. 



Right to videotape 
supported by El A 

The right to private citizens 
to tape television programs for 
their own use must be protected 



by law at once, testified Jack 
Wayman, Senior Vice President 
of the Consumer Electronics 
Group of the Electronic Indus- 
tries Association, before the 
U.S. Senate Judiciary Commit- 
tee, That legislation is neces- 
sary, he said, as a result of the 
recent court decision that holds 
it illegal for consumers to video- 
tape selected programs off the 
air, even for private, non-com- 
mercial use. 

Wayman pointed out that, in 
general, copyright owners are 
not damaged by private taping 
of TV. "Surveys show," he said, 
"that 70 to 90 percent of all 
VCR owners use theirVCR's pri- 
marily to 'time shift' — to view 
programs they could not have 
watched at the time of trans- 
mission." That kind of taping 
indirectly benefits the copy- 
right owner by increasing the 
broadcast audience and thus 
the value of the program to the 
broadcaster. 

If Senate Bill 1758, legalizing 
private copying, is not passed 
immediately, Wayman said, 
some movie company might ob- 
tain an injunction against VCR's. 
That could cause severe eco- 
nomic damage not only to 
manufacturers, but to the dozens 
of American companies that 
distribute the product, and the 
more than 25,000 retail outlets 
that are now selling VCR's as 
well as blank and pre-recorded 
tapes. The industry could be 
paralyzed for a long time, while 
the matter remained in litigation, 
possibly going all the way to the 
Supreme Court. 

The analogous right to record 
audio material has never been 
seriously challenged, as long as 
the recordings were not offered 
for sale, though drastic penalties 
have been imposed lor selling 
such recordings. 

Fort Worth will get 
a videotext system 

Tandy Corp/Radio Shack plan 
to install and operate an elec- 
tronic information base (video- 
text) in the Forth Worth/Tarrant 
County area. Objectives will be 
to provide subscribers with con- 
tinuously updated information, 
continued on page 12 



Accurate, Timely, Thorough . , . 

RCA 1982 TELEVISION 
SERVICE DATA 

Accurate because it is prepared by service-experienced 
RCA Technical Publications editors who work closely with 
the engineers who design RCA Consumer Electronics pro- 
ducts . , . Timely because it is promptly mailed (postpaid) 
directly to subscribers when the product is introduced . . . 
Thorough because it offers all of the following features that 
are essential for proficient servicing: 

• Easy-lo-Trace Schematics 

• Circuit Board Composite Views 

• Chassis and/or Instrument Layout Diagrams 

• Instrument Disassembly/Reassembly Instructions 

• Service Adjustment Procedures 

• Replacement Parts Lists 



And More . 

Your yearly subscription to RCA TELEVISION SERVICE 
DATA includes: 

• Complete Service Data for all color and b/w TV models 
introduced during 1982 

• Service Bulletins that keep you abreast of the latest 
circuit changes, recommended servicing procedures, and 
parts information 

• Ten- Vear RCA Service Data Index that references RCA 
Service Data by both model and chassis, and includes 
RCA Warranty Obligation Codes and a separate listing 
of RCA Service Bulletins 



• Complete coverage 
of all color and 
b/w TV Models 
Introduced in 1982 

• TV Service Bulletins 

• Ten-year RCA 
Service Data Index 

• Saddlestitched 
format with 
drilled holes for 
easy insertion in 
optional three-ring 
binders 



WITH TWO DURABLE VINYL-COVERED, 
THREE-RING BINDERS 

WITHOUT BINDERS 




Only S56.85* 
Only $44.95* 



•INCLUDES RCA'S "PARTS INFORMATION SERVICE" . . . 

Quarterly mailings Iron RCA Distributor & Special Products Division 
that give you replacement parts price schedules. Tuner - and Module- 
to-Chassis cross references, and other parts-related information that 
servicers and dealers have been asking for . . . making your 1982 
RCA TELEVISION SERVICE DATA subscription an even bigger 
bargain. 



RCA FIELD-SERVICE GUIDE 

Key field-service information from regular RCA Color TV service 
data ... in a convenient, easy-to-use volume that covers two 
years of RCA Color TV models . . . complete chassis and tuner 
schematic diagrams and board views . . . chassis top and back 
views . . . field -service adjustments . . . parts lists . . . model 
index . . . troubleshooting tips . . . quick find indexes and cross 
references . . . each volume 17" x 11", Saddlestitched, 



VOLUME 8(1979-1960) 
RCA Color TV Chassis 
CTC85. -86, -87,-88,-89, 
-90, -91 , -92. -93, -96 -97. 
-99,-101 

Only $12.95 
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1982 RCA SERVICE DATA SUBSCRIPTION ORDER FORM 

CHECK APPROPRIATE BOX/INDICATE QUANTITIES AND PRICE TOTALS /ENCLOSE CHECK 

MAIL TO: RCA TECHNICAL PUBLICATIONS 1-450 
600 N. SHERMAN DRIVE 
INDIANAPOLIS, IN 46201 
1982 SERVICE DATA SUBSCRIPTION PRICE QUANTITY 

□ TELEVISION, WITH TWO BINDERS $56.85 ea, 




□ TELEVISION, WITHOUT BINDERS 

□ ADDITIONAL TV DATA BINDERS 
FIELD-SERVICE GUIDE 

□ VOLUMES 



$44.95 ea. 
$ 5.95 ea. 

$12.95 ea. 



PRICE TOTAL 

$ 

$ 

$ 



(Please Print) 
NAME 



STREET ADDRESS. 
CITY 



TOTAL (AMOUNT OF YOUR CHECK*) $- 



STATE 



_ZIPCODE_ 



•MAKE CHECK PAYABLE TO RCA CONSUMER ELECTRONICS 
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Choose your training! 



Only NRI gives you 
any ways 10 get started 
your TV/ Video/Audio 
servicing career. 



Only NRI gives you such a choice 
of practical experience projects with 
your training in servicing TV, video- 
cassette recorders and disc units, and 
audio systems. You can elect to build 



NWS 25" (diagonal) color TV with 
state-of-the-art fully-computerized 
programmable controls. Or, take your 
bench training on the latest model RCA 
programmable videocassette recorder 



Train with this programmable RCA video- 
cassette recorder 



with exclusive videotaped lessons. Or 
concentrate on the world of audio as 
you work with a complete AM/FM stereo 
sound system. Any way you go, it's your 
choice. .. more choices than any other 
school. 
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Each Course Complete 

No matter which hands-on 
training program you select, your 
NR1 course is complete. You get all 58 
lessons covering every aspect of the 
field. TV, audio, and videocassette are 
just a start. You learn to install and 
service car radios and stereo systems. . . 
antenna systems including satellite 
TV. . .video disc players . . . cable TV. . . 
microprocessor controls and much 
more. NRI training is complete, 
thorough, and effective. 

Learn at Home 
in Your Spare Time 

NRI trains you at home, at your 
convenience. No need to quit your job 
or tie up your evenings with night 




Learn by doing with NRI hands-on projects 
and professional Instruments that you use 
and keep. 

school pressures. NRI "fast-track" 
training makes learning easier. . . 
Action Audio Cassettes guide you step 
by step... NRI "hands-on" projects give 
you practical bench experience as 
you progress. You not only get 
theory, you actually build and test 
electronic circuits using profes- 
sional equipment included with 
your course. 



Train as you assemble this fully- 
computerized, programmable 25" 
diagonal color TV 

Professional 
Instruments Included 

You'll work with the famous NRI 
Discovery Labf where theory comes 
alive, exploring concepts and learn- 
ing by doing. You'll use the Beckman 
LCD digital multimeter to read 
currents and resistances, keep it for 
professional troubleshooting. You'll 
build a CMOS digital frequency counter, 
another valuable servicing tool. And, 
depending on which experience project 
you choose, you'll also build your own 
5" solid-state oscilloscope and a 10- 
function TV pattern generator. Use them 
for learning, use them for earning. 

NRI Picked 
by the Pros 

A national sur- 
vey of successful TV 
repairmen shows that 




more than half had home-study train- 
ing, and among them, it's NRI 3 to 1 
over any other school. That's why, more 
than 6? years and a million and a 
quarter students later, NRI is still the 
leader. You can't beat the up-to-the- 
minute training for effectiveness and 
value. See how NRI can do it for you. 

Send for Free Catalog.. . 
No Salesman Will Call 

Send today for our free, 100-page 
catalog which shows you all the kits 
and equipment you get, detailed lesson 
outlines, and convenient time payment 
plans. Or check out other fast-moving 
opportunity fields like Microcomputers 
& Microprocessors, Electronic Design 
Technology, Digital and Communica- 
tions Electronics, and more. Mail the 
postage-paid card today and choose 
your training. If card has been removed, 
please write. 



NRI Schools 

McGraw-Hill Continuing 
Education Center 
S r Jl3l 3939 Wisconsin Ave. 
jijiL Washington, D.C. 20016 

We'll give you tomorrow. 



Train on this AM/FM stereo system 
complete with speakers 
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WHAT'S NEWS 



continued from page 6 
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on demand, 24 hours a day. 

News will be from local, re- 
gional, state, and national 
sources and will Include sports, 
special events, business and fi- 
nancial news, and weather in- 
formation. 

Equipment used will be the 
TRS-80 Model tl computer and 
the newly developed Communi- 
cations Multiplexer. 

According to Charles Phillips 
of Radio Shack, "We have not 
made a final decision on whether 
or not a subscription fee will be 
charged, but while much of the 
information will be free to the 
viewer, certain items will carry 
an access charge, We also plan 
to offer advertisers the oppor- 
tunity to sponsor certain infor- 
mation pages." 

• The system will be offered to 
residents of the test area in early 
1982. 

RCA's Satcom III 
relays cable TV 

The third RCA communications 
satellite, Satcom lll-R, launched 
last November into a geosyn- 
chronous orbit 23.000 miles 
above the equator, is intended 
to serve customers in the cable- 
TV industry. The 2,385-pound 
satellite was placed in position 
at 132 degrees West. It was the 
11th U.S. domestic commercial 
satellite to go into orbit. 

Like the earlier Satcoms, 
Satcom ill-R has 24 transponders 
each of which can carry 1,400 
voice circuits, one FM/color TV 
transmission, or 64 million bits 



per second of computer data. 

The Satcom satellites coverall 
50 states and Puerto Rico. 
More than 4,000 earth stations, 
serving 14 million homes, have 
access to those spacecraft. 
Without the spacecraft, thousands 
of miles of ground cables and 
microwave links would be re- 
quired to perform the same ser- 
vice. 

Satcom Ill-R is powered by 
two solar array panels and three 
nickel-cadmium batteries. Maxi- 
mum output is 950 watts at 
35 volts (regulated) at the be- 
ginning of service and 750 watts 
at the end of the satellite's 10- 
year life. The batteries supply 
power during the two solar 
eclipse periods that take place 
each year. 

New high-current cell 
supplies 5-15 amperes 

A new high-current lithium 
thionyl-chloride cell just an- 
nounced by the Altus Corp of 
San Jose, CA, is capable of 
putting out 5 amperes continu- 
ously and up to 15 amperes in 
short pulses. 

The new flat-disc cell, desig- 
nated the AL2S0, has an open- 
circuit voltage of 3.5 volts, 
operates at temperatures from 
-40 to +70 degrees centigrade, 
and can stand prolonged storage 
at extreme temperatures with- 
out noticeable losses in capacity 
or response time. Its shelf life is 
estimated at more than 10 
years. 

The cell is said to be abso- 
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ALTUS AL250, 3.5-VOLT, 5-AMPERE CELLS 



RCA's SATCOM Ill-R SATELLITE 



lutely safe under abusive con- 
ditions, such as incineration, 
crushing, or penetration. 

FCC urged to speed 
satellite TV licenses 

The Satellite Television Cor- 
poration (STC), a subsidiary of 
COMSAT, has urged the FCC to 
process pending direct-broad- 
cast satellite (DBS) applications 
on an individual basis. 

Individual processing will 
"...eliminate the possibility that 
consideration of a few trouble- 
some proposals would delay the 
issuance of authorizations to 
applicants whose DBS systems 
clearly will serve the public in- 
terest." 

STC was the U.S. pioneer in 
proposing DBS service for the 
United States, ff the FCC moves 
expeditiously to approve DBS 
applications in early 1982, STC 
will be able to initiate its DBS 
pay-TV service in late 1985. or 
early 1986. 

STC has asked for FCC ap- 
proval to offer a satellite-to- 
home subscription television 
service using DBS satellites. It 
would offer three channels of 
premium programming, without 
advertising. Individual sub- 
scribers would receive the 
scrambled signals using 2Vi- 
foot dish antennas. 



New message service 
between U.S. cities 

RCA Network Services, an op- 
erating unit of RCA Communi- 
cations, Inc., has filed an appli- 
cation with the FCC to construct 
and operate a nationwide digi- 
tal electronic message-service 
(DEMS) among the nation's fifty 
major metropolitan areas. 

The company believes that 
the first six areas— Atlanta, Chi- 
cago, Houston, Los Angeles, 
New York, and San Francisco — 
could be operational within 15 
months of FCC approval and 
that the entire network could be 
in operation in seven years. 

The DEMS network will pro- 
vide high-speed, end-to-end pri- 
vate-line and switched services 
to the public. It is designed to 
handle digital bit-streams at 
rates ranging from 2.4 kilobits/ 
second to 1.5 megabits/second, 
offering a flexible service to 
handle a wide variety of user 
applications: communicating 
word -processors, remote com- 
puter entry, high-speed fac- 
simile, and videoconferencing. 

RCA's proposed service will 
use satellite and microwave 
facilities for long-haul transmis- 
sions and the new Digital Trans- 
mission System (DTS) tech- 
nology for transmission within 
cities. R-E 
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22 Megohm 
Input Impedance 



12,000 Hour Continuous 
Battery Life 



Audible Continuity 
On-Qff Switch 

True RMS Select Switch 



forac only orac+dc 



Insta-Ohms Visual 
Continuity Indicator 



n-Circuit Resistance 
Measurement 

20< i Low Resistance 
with Zero Adjustment 




10 Ampac/dc 

150OVdc/tO0OVrms 

Overload and 

440 Vdc/Vrms Resistance 



Temperature Probe Input 
(-20°C to +1265°C) 



In -Circuit Diode/ 
Transistor Test Function 






Introducing the TECH 360 

DMM. Never has it been 
so easy to do so much for 

so little. 



Beckman'sTECH 360 bench/ 
portable DMM puts unmatched 
capability and convenience at your 
fingertips. 

You can select from 8 functions 
and 31 ranges with one turn of the 
single selector switch. 

On or off the bench, you can 
accurately measure all complex 
waveforms with True RMS AC func- 
tions. Extend resistance measure- 
ment to 1/100 ohm resolution. Read 
temperatures from — 20° C to 
1265 °C. Perform continuity checks 




quickly, with audible and visible 
indications. Measure up to 10 amps 
without adding special adaptors. 
All with 0.1% basic Vdc accuracy. 

12,000 hour battery life 

Designed for ultimate ease of 
operation, the TECH 360 delivers 
12,000 hours continuous service (up 
to 4 years of normal use) from stan- 
dard heavy-duty batteries. You'll 
never have to search for power out- 
lets or contend with ground loop 
errors. The expense of rechargeable 
battery packs 
is eliminated. 



The TECH 360 is available 
for just $289 {U.S. only), including 
batteries. The companion TECH 
350 (without RMS and temperature 
measuring capability) is priced 
at $229. 

For information on the com- 
plete line of Beckman DMMs and 
accessories, call your local distrib- 
utor today. For the one nearest you 
call: (714) 993-8803 or write 
Beckman Instruments, Inc., Electro- 
Products Group, 210 South Ranger 
Street, Brea, California 92621. 



Convenient storage and multiple viewing angles 
are featured in the new line of Beckman bench/ 
portable DMMs. 
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BECKMAN 





HCHTHKIT 

cnmioG 

Discover the newest in electronics 
for your home and business... 

• Computer hardware and software • Earth Station 

• Self-study educational courses • Precision test 
instruments • Computerized weather instruments • 
Complete Solar Hot Water Systems • Automotive and 

home energy savers • Color TVs and 
video accessories • Fine stereo high- 
fidelity components • Amateur radio gear 

...a// in easy-to-build, 
money-saving kits. 



Send for the all-new, free Heathkit Catalog today! 
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104 pages describe 
over 400 exciting 
kits for your 
electronics hobby. 

!( coupon is missing, 
write Heath Company. 
Department 020-852, 
Benton Harbor, 
Ml 49022 



Please send my free Heathkit Catalog. 
I am not currently receiving one. 
Mail to: Heath Co., Dept.. 020-872, 
Benton Harbor, Ml 49022 



free 



Name . 



City 



State 



CL-754 Zip 
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Facts from Fluke on low-cost DMM's 

Eor a measurement like this, 
every millivolt matters. 



In digital multimeters, accuracy 
and resolution go hand in hand. After 
all, an extra millivolt of resolution 
means nothing unless you can trust its 
accuracy. For critical measurements 
like checking avionics, calibrating 
medical systems, or simply verifying 
the performance of your circuit, it 
takes a precision DMM to fill the bill. 

The new 4^-digit Fluke 8060A 
delivers 0.03% basic dc accuracy and 
0.005% of full scale resolution. Measure 
ac and dc voltages with 10 ixV of 
sensitivity. Or resolve 10 n A of current 
and 10 milliohms of resistance. All 
guaranteed for one full year. 

That's the kind of perform 
ance you demand in a 



bench /portable DMM. And it's from 
Fluke, the leader in DMM's with a 
thirty year reputation fe T reliable, high 
quality precision instrumentation. 
Of course, there's more to the 
8050A story. With our hybrid True 
RMS converter you get honest, 
accurate ac answers to 50 kHz without 
missing any significant distortion 
components. A dB function features 16 
selectable reference impedances. And 
the relative mode lets you make offset 
measurements in all instrument 
functions. 



You'll also find all the other 
dependable Fluke features on the new 
8050 A. Conductance for those high 
resistance and leakage measurements 
to 100,000 Megohms. Extensive 
overload protection and safety 
features. A full line of accessories. And 
a low price of only $369 U.S. 

For all the facts on the new 8050A's 
accuracy and reliability, call toll free 
800-426-0361; use the coupon below; or 
contact your Fluke stocking distributor, 
sales office or representative. 
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IN EUROPE: 



J THE US. AND NON- 
EUROPEAN COUNTRIES: 

John Fluke Mfg. Co.. Inc. 
P.O. Boi C9090, M/S 250C 
Everatl, WA 98206 
(206) 356-5400 
Teles: 152662 

D Please send 8050 A specifications. 

^1 Please send all the facts on Fluke 
low-cost DMM's. 

n Please have a salesman call. 

Name 



#1 109-e/eoso 

RE 3/82 
Fluke (Holland) B.V. 
P.O. Boi 5053, 5004 EB 
Tilhurg, The Netherlands 
(013) 673 973 
Telex: 52237 
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a lead synthesizer 
that has 
it all ! 
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You've always had a lot of options. 

You could have th.o convenience and easy operation ol a for- 
malized synlnesizer i1 you were willing Co give up the ver- 
satility of modular equipment. 

Or the unlimited spectrum of lone colors and timbres of 
modules if you didn't mind ihe cumbersome paicri cords and 
lime required to set up Of change a patch. 
You could nave programmable preseis If you could raise ihe 
bucks, or low-cos, equipment II you could stand the snap- 
Gj ack la-pop, 

You could even have such iflchnlcaJly innovative features as 

computer control of voice and sequence if you had the 

technical savy lo design it all and make it work 

Now you have another option, YOU CAN HAVE iT ALL Wide 

range, precise, low-noise, presets, meaningful patch bay and 

an easyio-use compuisr Interlace, 

All at a price that's nolhing bul unbelievable. 

Want to know mora? Proteus Is Usmg^Assembly manual 

which includes a dame tape will answer all of your questions. 

The price, $10.00 is refundable upon purchase of the <ii . 

PART OF THE NEW GENERATION FROM 

BAiA Electronics, inc. 

I Wo w. Wllihlre j Oklahoma City. OK 73114 - uost e-0-ff6?6 
CHARGE ORDER? Call our 24 hour DamcvOrder fine 



~] Send ihe easy Ho -assemble Proteus I Kii. W99 00 

enclosed. [Freight Collect) 
Q Tell me more. Hush the Assembly/using manual & demo 

tape for Proteus I. rSiG.OO enclosed, refundable) 
LJ Send free c&IHog 



Name: 

Address: 

dtp 

Visa 



^ip:. 



L PAIA Elecr.ron.es. Qepl 3R. lO^C-W Wiisn rf OKU C<1y OK 73UB 
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UNICQRN-1 ROBOT 

I was impressed by the very thorough 
series of articles, "Unicorn-1 Robot," that 
appeared in Radio-Electronics, August 
1980 through June 1981. However, there 
appear to be a few errors that should be 
noted. 

In the March 1981 issue (page 65), the 
retay driver circuit will not work as ex- 
plained in the text. As shown, the 2N2222 
transistor and relay will be turned on in 
absence of a command. That is opposite 
the condition that is desired. In other 
words, what is required at the transistor 
base is a logic-low to de-energize the re- 
lay in the stand-by mode. 

There are a couple of modifications that 
can be made without altering the printed- 
circuit boards. The choices are: 

Latch Board: take the output signal 
from the Q pins 6 and 8, or: 

Relay Driver Board: drive the transistor 
directly from the decoder board or latch 
board by eliminating the octal inverter 



(281 3A) and placing jumper wire between 
input and output pins of the IC socket. 

The suggestion to use PNP transistors 
is not recommended because that places 
5- volts across the base-emitter junction 
and the driver in series; that could 
damage the transistor. 

In the April 1981 issue (page 68), Fig, 
80, and (page 69), Fig. 82, the latch board 
input and output signals on pins 9 and 11 
of the 7474 IC are reversed. 
WALTER PALANKER, 
Magnolia, NJ 

PROGRAMMING FLAW 

I am the proud owner of a new personal 
computer system, and because of that, 
your October 1981 issue of Radio-Elec- 
tronics caught my eye. I got a tot out of 
that issue! 

I did a lot of shopping around before I 

decided on the TRS-80, 16K, color outfit. 

Along with it, 1 purchased some software 

continued on page 22 
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For truly superb 
FM-stereo 
reception... 



The^A^kstarsEEfia 



vertical antenna 



• Transforms fuzzy stations 
into 'tape quality' 

• Reduces multipath 
problems 

• Up to twice the power of 

the conventional dipole 
antenna 

• Receives Irom all 
directions 

• Pulls in stations you never J 
knew existed 

Test it yourself We otter an noj 
guarantee. If il doesn't rneasun 
refund of ihe purchase price. 



Sturdy, stainless steel 
and pvc construction 

Silver plated brass joints 
lor ultra -sensitive signal 
passage 

Built to withstand weather 

stands |usl 76" tail 

May be mounted on a 
mast, windowsill. balcony, 
or just stand il in the 
corner 

Ito-goodness 30 day MONEY-BACK 
I to your standards, send il back for a 



The suggested list price tor Stereo One is S69.95. 

BUY DIRECT AND SAVE $10.00 
Send your check or mqney order tor 
S59.95 4 3.50 (shipping and handling) ta;» 
(NY. residents, please add 7% sales lax) 

VISA 4 MASTER CARO huvers may call toll tree 

i-eoo.«s-o«o g-s EST Men. em 

N.Y. Residents please call ^^_ 
1-315-482-2589 H5t 



B Castle 
Marketing 

Dent. RE 
Holland Streel 
P.O. Bo» 219 
Alexandria Bay, 
New York 13607 



PRINTED CIRCUIT KITS 
MAKE CARDS QUICKLY 




ONLY Vector kits contain: 

.Positive photo-resist coated AND un coated copper laminate— no 
messy photo -reversal— no spraying, dipping, or baking. 

.4 types of art aids: rub transfers, ink, tape, cut and peel— use 1 oral! 
.1:1 circuit art rub transfers— IC sets, pads, lines, connectors, 
symbols, letters, and numbers. 

. Everything included— just add water and sunlamp or bright sunshine. 

. Liquid etchant and developer— no dry chemical mixing problems. 

AND 

• Process choices— make circuit on copper and etch for 1 card. 

Make circuit on film, expose, develop and etch for 1 or many cards. 




S2XA- 1 kit tji.k ; PC until, S4S.11. 32X-1 lUrrer kit makes I unit, s 11.14 

It not available locally factory order-include S3. 00 snipping, U.S. only 

Price* subject to enjnge without nOtlC* 

M0177 

Vector Electronic Co., 12460 Gladstone Av., Sylmar, CA 91342 
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ays to C the value... 
with B&KPRECISION 



low you can choose the capacitance 
measurement instrument you need from 
the industry's most complete line. For 
high-speed sorting, there's the 835 Digital 
Capacitance Companion and for k 
specialized applications, the 830 
Autoranging C-Meter and the 820 Manual 
Ranging C-Meter. All are GSA listed. 

The 835 is a rugged production tool 
for isolating out-of-tolerance capacitors 
in the shortest possible time. Program-in 
acceptable high and low capacitance limits 
and then start testing. The 835 indicates 
"LO," "GOOD" or "HI," It also indicates 
capacitance values on an autoranging 
C-meter, 

Combining autoranging and portability, 
the B&K PRECISION 830 C-meter offers 
features that are tough to match at any 
price. Resolution is 0.1 pF. with readings 



displayed on a large 3-1/2-digit LCD 
display. Basic accuracy is 0.2%, much 
greater than the tolerance of most 
capacitors. Ease of operation is another 
strength of the 830. Even untrained 
workers can quickly learn its operation, 
though its performance also makes it ideal 
for engineering lab use. A selectable 
"range hold" is also featured 

Forfieldorhenchapplicationssuitedto 
manual ranging, B&K-PRECIMON offers 
the 820 — the industry's best C-meter value. 
The 820 displays readings to a full 1 Farad 
on a 4-digit LED display. Accuracy is within 
0.5%. 

All of the B&K-PRECISION 
C-measuremem products are protected 
against charged capacitors. They all 



also allow you to measure unmarked 
capacitors, verify capacitor tolerance, 
measure cable capacitance, select and 
match capacitors for critical applications, 
perform quality assurance, measure 
complex networks, set trimmer capacitors 
and check capacitance in switches and 
other components. Options include the 
CF-10 test fixture for volume sorting; 
and for the 830 and 820, rechargeable 
batteries, AC charger and carrying case. 

For immediate delivery or more details, 
see your local distributor, and see why 
B&K PRECISION continues to be the 
leading supplier of digital capacitance 
measurement instruments. For the name 
of vour nearest distributor call toll-free 

800-621-4627. 
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DYNASCAN 

CORPORATION 



6460 W. Cortland Street • Chicago, IL 60635 • 312/689-9067 

International Sales. 6460 W. Cortland Slroot Chicago. IL £0635 USA. TELEX 25 3475 
Canadian Sales, Atlas Eiectron.es Ontario 
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Model 820 $185 
Model 830 S229 
Model 835 $675 
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At any level it 
takes work and 
a few sacrifices. 
But with CIE, 
it's worth it* 



Whoever said, "The best things in life 
are free;' was writing a song, not living 
a life. Life is not just a bowl of cherries, 
and we all know it. 

You fight for what you get. You get 
what you fight for. If you want a 
thorough, practical, working knowl- 
edge of electronics, come to CIE. 

You can learn electronics at home 
by spending just 1 2 hard-working 
hours a week, two hours a day. Or, 
would you rather go bowling? Your 
success is up to you. 

At CIE, you earn your diploma. It 
is not handed to you simply for putting 
in hours. But the hours you do put in 
will be on your schedule, not ours. 
You don't have to go to a classroom. 
The classroom comes to you. 

Why electronics training? 

Today the world depends on 
technology. And the "brain" of 
technology is electronics. Every year, 
companies the world over are finding 
new ways to appb' the wonders of 
electronics to control and program 
manufacturing, processing.. .even to 
create new leisure-time products and 
services. And the more electronics 
applications there are, the greater the 
need will be for trained technicians to 
keep sophisticated equipment finely 
tuned and operating efficiently. That 
means career opportunities in the 
eighties and beyond. 

Which CIE training fits you? 

Beginner? Intermediate? Advanced? 
CIE home study courses are designed 
for ambitious people at all entry 
levels. People who may have: 

1 . No previous electronics knowledge, 
but do have an interest in it; 

2. Some basic knowledge or experience 
in electronics; 

3. In-depth working experience or 
prior training in electronics. 

You can start where you fit and fit 
where you start, then go on from there 
to your Diploma, FCC License and 
career. 

Many people can be taught 
electronics. 

There is no mystery to learning elec- 
tronics. At CIE you simply start with 
what you know and build on it to 
develop the knowledge and techniques 
that make you a specialist. Thousands 
of CIE graduates have learned to 
master the simple principles of elec- 
tronics and operate or maintain even 
the most sophisticated electronics 
equipment. 

CIE specializes exclusively in 
electronics. 

Why CIE? CIE is the largest 
independent home study school that 
specializes exclusively in electronics. 
Nothing else. CIE has the electronics 
course that's right for you. 

Learning electronics is a lot more 
than memorizing a laundry list of 



facts about circuits and transistors. 
Electronics is interesting! It is based 
on recent developments in the industry. 
It's built on ideas. So, look for a 
program that starts with ideas and 
builds on them. Look to CIE. 

Programmed learning. 

That's exactly what happens with 
CIE's Auto- Programmed® Lessons. 
Each lesson uses famous "programmed 
learning" methods to teach you 
important principles. You explore 
them, master them completely, before 
you start to apply them. You 
thoroughly understand each step 
before you go on to the next. You 
learn at your own pace. 

And, beyond theory, some courses 
come fully equipped with electronics 
gear (the things you see in technical . 
magazines) to actually let you perform 
hundreds of checking, testing, and 
analyzing projects. 

Experienced specialists work 
closely with you. 

Even though you study at home, 
you are not alone! Each time you 
return a completed lesson, you can be 
sure it will be reviewed, graded and 
returned with appropriate 
instructional help. When you need 
additional individual help, you get it 
fast and in writing from the faculty 
technical specialist best qualified to 




answer your question in terms you can 
understand. 

CIE prepares you for your FCC 

License. 

For some jobs in electronics, you 
must have a Federal Communications 
Commission (FCC) License. For 
others, some employers tend to 
consider your license a mark in your 
favor. Either way, your license is 
government -certified proof of your 
knowledge and skills. It sets you apart 
from the crowd. 

More than half of CIE's courses 
prepare you to pass the government- 
administered exam. In continuing 
surveys, nearly 4 out of 5 graduates 
who take the exam get their licenses! 
You can be among the winners. 

Associate Degree 

Now, CIE offers an Associate in 
Applied Science Degree in Electronics 
Engineering Technology. In fact, all 
or most of every CIE Career Course 
is directly creditable towards the 
Associate Degree. 

Today is the day. Send now. 

Fill in and return the postage-free 
card attached. If some other ambitious 
person has removed it, cut out and 
mail the coupon. You'll get a FREE 
school catalog plus complete 
information on independent home 
study. For your convenience, we'll try 
to have a CIE representative contact 
you to answer any questions you may 
have. 

Mail the card or the coupon or write 
CIE (mentioning name and date of 
this magazine) at: 1776 East 17th 
Street, Cleveland, Ohio 44114. 



Pattern shown on 
oscilloscope screen 
is simulated. 



Cleveland Institute of Electronics, Inc. 

177B Ease 17th Street. Cleveland, Ohio 44AAA 
Accredited Member Nalional Home Study Council 



D YES. 



[ want to learn from the specialists in electronics — CIE. Send me my FREE 
CIE school catalog. . .including details about the Associate Degree program . . .plus my 
FREE package of home study information. 

Print Name, 



Address . 

City 

State 

Age 



_Apt. 



_Zip_ 



.Phone (area code). 



Check box for G.l. Bill bulletin on Educational Benefits: Q Veteran 
MAIL TODAYl 



□ Active Duty 
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which included the "Computer Learning 
Lab." When I ran that particular program I 
discovered what I thought to be a major 
flaw in programming. That error was 
verified by my local dealer. I wrote to 
Tandy at the address listed in your maga- 
zine. That was over a month ago, and I 
thought that you might be interested to 
learn that no one has had the decency to 
acknowledge either the probable soft- 
ware problem or my letter. 

Naturally, my impression is that the 
sales for Tandy stop short of customer 
service. 



Thank you for your attention and for a 
truly informative magazine. 
MRS. WENDY C. LOOMIS, 
Bingbamton, NY 

Dear Mrs. Loomis: 

Thank you for purchasing a Color Com- 
puter from Radio Shack, ! am distressed 
to hear that you discovered a program- 
ming bug, notified Radio Shack, and that 
no one has gotten hack to you to solve or 
confirm your problem. 

Not having seen a copy of the article in 
the October 1981 issue of Radio-Elec- 
tronics to which you referred, and not 
knowing which address you were told to 
write to, i cannot comment on why there 
has been no response to your problem. 



YOU'LL NEVER OUTGROW THE 
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NOVICE OR PRO, the Hobby- 

Blox system can offer you exciting 
modular component challenges. 
The 1 4 color-coded and cross- 
indexed modular units in the 
Hobby-Blox system can create 
projects as simple or complex 
as you want them to be. 
GROWS ALONG WITH 
YOU as you learn and do 
more. From Digital Volt- 
meters, Pulse Genera- 
tors, even Slot Machines. 
And solderless, reus- 
able modules compat- 
ible with DIP's of all 
sizes make even 
the most elabor- 
ate systems a 
snap. 



Patents Pending. 
©AP PRODUCTS 

incorporated 19 an. 



FREE CATALOG and the name of your nearest Hobby-Blox 
dealer — call toll-free [800] 321-9668. In Ohio, call collect 
[216] 354-2101. 



A P PRODUCTS INCORPORATED 
945 D Pineneedle Drive 
P.O. Box 803 
Mentor; Ohio 44060 
[216)354-2101 
TWX: B10-425-2250 
In Europe, contact A P PRODUCTS GmbH 
Baeumlesweg 21 • D-7031 Weil 1 • W. Germany 



The only programming error which we 
have found since releasing the "Color 
Computer Learning Lab" is in the chapter 
covering Sorts (Lesson 14). The sort 
routine, as shown in the manual and on 
the tape, will not sort the last value. 
Changing line 230 as follows will fix the 
problem: 

230 FOR B = A+T TON. 

That change should be made on pages 
93 and 98 of your manual and to the pro- 
gram tape. Our customer-service group 
has this correction, and should have sent 
it to you. Any further problems concern- 
ing the Color Computer or the software 
for the Color machine should be sent to: 

TRS-80 Customer Service, 400 Atrium, 
One Tandy Center, Ft. Worth, TX 76102, 

You should include a phone number 
where possible, as sometimes it is quicker 
to call with the information or answer. 

Radio Shack believes very strongly in 
support after sale, I am truly sorry for any 
inconvenience we may have caused you. 
Be assured that we will make every effort 
to assure that it does not happen again. 
BARRY O.THOMPSON, 
Product Line Manager— Color Computer 

VHS DECKS 

Your magazine and several others con- 
tinually state that Akai has the only VHS 
decks with stereo sound. That isn't so; we 
have several Panasonic NV-8200 VHS 
decks, as well as some Sony Beta SLO- 
323 decks, both of which have two-chan- 
nel audio, and have been giving us excel- 
lent service, since we put them into use 
last summer. 

Also, with the increased interest in 
getting the best audio/video performance 
from one's own equipment, it might be in- 
teresting to your readers if you could 
come up with a circuit to add video and 
audio input jacks safely to existing re- 
ceivers that lack this capability, 
JIM CASSEDY, 
Production Technician, Alcon Video/ 

Film Prods,, 
San Francisco, CA 

CX DECODER 

There are a couple of smalt corrections 
to be made to the first part of the "CX De- 
coder" article, appearing in the December 
1981 Radio-Electronics. 

On page 46, the last sentence in the 
first paragraph of column 3 should read: 
"That higher bias also results in a higher 
gain in the peak mode than in the CX mode 
when expansion is not taking place." On 
the schematic, the value of R29 was left 
out; that should be 1K. I'm sure that I con- 
fused the draftsman, because my sche- 
matic shows pin 1 1 of IC4 connected both 
to -15 volts and ground. In any case, pin 
1 1 of IC4 should go to ground, and not to 
-15 volts. 

We will pack an errata slip with each 
kit-part order to catch those three points. 
The only other potential problem that I 
noted is that the print of the PC board 
seems to have blurred lightly, and you 
may get complains of shorting between 
adjacent conductors, because the board 
is so tightly laid out. 

Aside from that, I am delighted with the 
article 
JOEL M. COHEN R-E 
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SATELLITE/TELETEXT NEWS 



GARY ARLEN 
COMTRIBUTINQ EDITOR 



AUCTION SELLS 
TRANSPONDERS 



THE FCC'S 
TELETEXT 
NON-STANDARD 



In an unusual effort to allocate transponders aboard Satcom IV (which was due to go 
up in January), RCA Amertcom — which operates the satellite— sponsored an auction at 
swanky Sotheby Parke Bernet gallery in New York, better known for selling expensive 
art items. When the 45-minute action was over, six companies had paid a total of 
$90.1 million for the seven transponders which were being offered. The highest bid 
was $14.4 million, offered by "Transponder Leasing Co." That bought transponder 
two, probably for future voice and data communications services. Some names were 
familiar, and ail of them paid more than $10.7 million per transponder. Among them 
were Home Box Office, which wiil operate on transponder 15; RCTV, the new service 
offering "The Entertainment Channel" of cultural and theatrical performances, which 
purchased transponder 11; Warner Amex Satellite will use transponder four; UTV 
Cable Network, a new entertainment and merchandising service, will have transponder 
23; Inner City Broadcasting will go on transponder 16, and Bill Batts, an individual 
representing a Tennessee religious broadcasting group, wil! transmit on transponder 
three. 

All of those allocations are in addition to the previous commitments — including 
some video as well as data services — which were already set for the new bird. 

Meanwhile, some of the new Satcom IV residents are expanding their other trans- 
ponder activities. HBO, of course, is well ensconced on several other current and 
future birds. RCTV recently entered into an agreement with Spanish International Net- 
work, which would give RCTV use of another Satcom IV transponder. 

in keeping with official Washington's policy of "deregulation," the FCC has decided 
not to establish a formal teletext technical standard for the U.S., choosing instead to 
let the "marketplace" decide which format should be used. That means that competing 
French, British, and Canadian technologies will have to fight it out to win allies who 
will use their respective technologies on U.S. television stations. CBS says that it 
intends to begin transmitting teletext nationally during 1982; that could encourage 
its affiliates to adopt the French Antiope format, which CBS favors, Meanwhile, others 
are beginning to use other formats; for example, WKRC-TV Channel 12 in Cincinnati 
is planning to test the British Prestel format. 

Although it won't adopt formal teletext standards, the FCC is currently considering a 
number of related technical issues. The Commission will consider the possibility of 
permitting teletext to be transmitted via lines 14 through 18, plus Sines 20 and 21 of the 
vertical blanking-interval. The FCC is also considering possible future use of lines 10- 
13, using a phased-in schedule, once it is confirmed that those lines won't cause visual 
degradation of regular video images on TV receivers. 



AROUND THE 
SATELLITE 
CIRCUIT 






The continuing scramble skyward by several leading program suppliers promises to 
offer ever-more attractive shows during the coming year. Among the newest entries is 
"The Disney Channel," a service due to get underway early next year (1983). It will use 
two transponders aboard Westar V, which will be launched this fall. Walt Disney Pro- 
ductions and Westinghouse Broadcasting are cooperating to develop the 16-hour-per- 
day channel of pay-cable programming. 

American Satellite Co. will provide alt-digital satellite transmission for the Home 
Music Store, a new home-recording service offered by Digital Music Co. The electronic 
feed, due to get under way in July (1982) will provide cable-TV subscribers with master- 
tape-quality digital music for listening and licensed recording. Cable subscribers will 
need a special decoder to input the high-quality audio feed into their tape recorders. 
Music will be uplinked from Los Angeles to ASC's Westar transponders. 
Comsat has proposed to provide the first fuli-time satellite TV service from the U.S. 
to an overseas location. The new service, due to begin in Fall 1982, will permit con- 
tinuous video transmission from the U.S. to Australia, where it will be used by that 
nation's Channel 9. Comsat officials say that the type of international feed, which will 
be uplinked from a new facility in Southern California and travel via a Pacific Intelsat 
bird, is the forerunner of a "new kind of international TV service which will develop in 
the next few years." R-E 
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Introducing 
the Sinclair ZX81 

If you're ever going to buy 
a personal computer, now is the 
time to do it. 

The new Sinclair ZX81 is the 
most powerful, yet easy-to-use 
computer ever offered (or anywhere 
near -the price: only $149.95* completely 
assembled. 

Don't let the price fool you. The 
ZX81 has just about everything you 
could ask for in a personal computer. 
A breakthrough 
in personal computers 

The ZX81 is a major advance over 
the original Sinclair ZX80— the world's 
largest selling personal computer and 
the first for under $200. 

In fact, the ZXSVs new 8K Extended 
BASIC offers features found only on com- 
puters costing two or three times as much. 

Just look at what you get: 

■ Continuous display, including moving 
graphics 

■ Multi-dimensional string and numerical 
arrays 

"Plus shipping and handling. Price incrudes connectors 
for TV and cassette, AC adaptor, and FREE manual 



■ Mathematical and scientific functions 
accurate to 8 decimal places 

■ Unique one-touch entry of key words 
like PRINT. RUN and LIST 

■ Automatic syntax error detection and 
easy editing 

■ Randomize function useful for both 
games and serious applications 

■ Built-in interface for ZX Printer 

■ 1K of memory expandable to 16K 

The ZX81 is also very convenient 
to use. It hooks up to any television set 
to produce a clear 32-column by 24-line 
display. And you can use a regular 
cassette recorder to store and recall 
programs by name. 



If you already own a ZX80 

The 8K Extended BASIC 
chip used in the ZX81 is available 
as a plug-in replacement for your 
ZX80 for only $39.95, plus shipping 
and handling— complete with new key- 
board overlay and the ZX81 manual. 
So in just a few minutes, with no 
special skills or tools required, you can 
upgrade your ZX80 to have all the 
powerful features of the ZX81. (You'll 
have everything except continuous dis- 
play, but you can still use the PAUSE 
and SCROLL commands to get moving 
graphics.) 

With the 8K BASIC chip, your 
ZX80 will also be equipped to use the 
ZX Printer and Sinclair software. 

Order at no risk** 
We'll give you 10 days to try out 
the ZX81. If you're not completely satis- 
fied, just return it to Sinclair Research 
and we'll give you a full refund. 

And if you have a problem with 
your ZX81, send it to Sinclair Research 
within 90 days and we'll repair or replace 
it at no charge. 

"Dobs not apply to ZX81 kits 




NEW SOFTWARE:Sinclair has 
published pre-recorded pro- 
grams on cassettes for your 
ZX81. or ZX80 with 8K BASIC. 
We're constantly coming out 
with new programs, so we'll 
send you our latest software 
catalog with your computer. 



ZX PRINTER: The Sinclair ZX 
Printer will work with your ZX81, 
or ZX80 with 8K BASIC. It will 
be available in the near future 
and will cost less than $100. 



16K MEMORY MODULE: 

Like any powerful, full fledged 
computer, the ZX81 is expand- 
able. Sinclair's 16K memory 
module plugs right onto the 
back of your ZXS1 (or ZX80, 
with or without 8K BASIC). 
Cost Is $99.95, plus shipping 
and handling. 



ZX81 MANUAL: The ZX81 
comes with a comprehensive 
164 -page programming guide 
and operating manual de- 
signed for both beginners and 
experienced computer users. 
A $10.95 value, it's yours tree 
with the ZX81. 
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Introducing 
the ZX81 kit 

If you really want to 
save money, and you enjoy 
building electronic kits, you 
can order the ZX81 in kit form 
for the incredible price of just 
$99.95* it's the same, full-featured 
computer, only you put it together 
yourself. We'll send complete, easy- 
to-follow instructions on how you can 
assemble your ZX81 in just a few hours. 1 
All you have to supply is the soldering ir 

Mow to order 

Sinclair Research is the world's larg- 
est manufacturer of personal computers. 

The 2X81 represents the latest 
technology in microelectronics, and it 
picks up right where the 2X80 left off. 
Thousands are selling every week. 

We urge you to place your order 
for the new 2X81 today. The sooner you 
order, the sooner you can start enjoying 
your own computer. 

To order, simply call our toll free 
number, and use your MasterCard or VISA. 

To order by mail, please use the 
,pupon. And send your check or money 
order. We regret that we cannot accept 
purchase orders or C.O.D^s. 

CALL BOO-543-3000. Ask for op- 
erator #509. In Ohio call 800-582-1364. 
In Canada call 513-729-4300. Ask for 
operator #509. Phones open 24 hours 
a day, 7 days a week. Have your Master- 
Card or VISA ready. 

These numbers are for orders 
only. For information, you must write to 
Sinclair Research Ltd., 2 Sinclair Plaza, 
Nashua, NH 03061. 

Sinclair - 



16K Memory Module (forZX81 or ZX80) 



PRICE! QTY. AMOUNT 



ZX81 



2X81 Kit 



8K BASIC chip (for ZX80) 



Shipping and Handling 



$149.95 



99.95 



39.95 



99.95 



4.95 



TOTAL 



$4.95 



MAIL TO: Sinclair Research Ltd., One Sinclair Plaza. Nashua, NH 03061. 

NAME 

ADDRESS 



F CITY/STATE/2IP. 

tU.S Dollars 






FROM 

RWV Electronics, Inc. 

I0» W. Wrlihlre , Oklahoma City. OK 131 It (JUilSO-MM 
l~"—— '"I 

l_! Rush my Vocal Zappet Ki t , S 2A .95 plus S3 postage 
& handling enclosed. 

□ send assembled Vocal Zapper, $39.95 plus $3 
postages handling enclosed. 

Dsend Free Catalog 



city 

Visa Dm cQ card no. . 



PAPA. Eleclramcs deal 3fl 1020 W WMstme OKIa Cilv OK 73116 
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Realistic PRO-202Q 
Programmable Scanner 




Realistic PRO2020 


OVERALL [_ 




PRICE ■ 




EASE\_ 
OF USE ■ 






INSTRUCTION I 
MANUAL ■ 






PRICE/ 






/VALUE ■ 




i i [ 2)3 'i'sle 1 7 


8 


9 10 


^Zy^/y 



CIRCLE 101 ON FREE INFORMATION CARD 



THE INCREASING AVAILABILITY OF FRE- 
quency-synthesized scanners has been 
a boon to listening enthusiasts. One of 
the newest scanners is the Realistic 
PRO-2020 programmable AM/FM 



scanner from Radio Shack (One Tandy 
Center, Fort Worth, TX 76102). Cover- 
ing 30-50, 108-136, 138-174, and 410- 
512 MHz, it has one of the widest tun- 
continued on page 34 




In Just A Few Days, I'll Show You How To Do 

REAL MATH 



if f>„ f to 

v a n = 1 



On Your Calculator!" 

•Quick, ^Guaranteed. 
•Easy. •Fun, Too! 
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INTRIGUED BY CAIXULATORS?Then you can 
step up your math skills fast! Use my new method in 
guidebook form. Its called CALCULATOR 
CALCULUS. This space-travel spinoff is sure-fire, 
50 it has a simple guarantee — just return it for an 
immediate refund if you are not astounded at the 
problems you're solving with ill 

But the point is - you won't want to send it back. 
For this is the easiest, fastest shortcut ever] The day 
you receive your copy in the mail you'll want to put 
it to work. It's that exciting and helpfuL 

My name is Dr, George McCarty. 1 teach math at 
the university of California, I wrote this guidebook 
to cut through the confusion. 1 guide you with 
examples you follow step-by-step on your calculator 
— you do simple exercises — then you solve practi- 
cal problems with real precision! 

POWER METHODS. Need In evaluate luncttons. areas, 
votuiTiCs — so!yc equations — use curves, trig, polar cticir- 
dinates — Eind limits tor sequences and serifs? lis all herel 

If you're in the biological, social or physical sciences, 
you'll be doing Bessel functions, carbon dating. Compcrlz' 
growth curves, half-liEc, lulure value, marginal costs, 
motion, cooling, probability, pressure -* and plenty more 
leven differentia! equations;. 

important numerical techniques! Those algorithms are 
here, too; rational and PadF approximation, bracketing, con- 
tinued fraction*. Eider's method, Keun's method, iteration 
functions, New) nn's method, predictor-corrector, successive 
substitutions, Simpson's method and synthetic division. 

LOOK AT WHAT USERS SAY; Samuel C. 
McCluney, Jr,, of Philadelphia writes: 
CALCULATOR CALCULUS iS GREAT! For ten 
years I have been trying to get the theory of calculus 
through my head, using home-study courses. It was 
not until I had your book that if became clear what 
the calculus was all about. Now 1 can go through the 
other books and see what they are trying to do. With 
your book and a calculator the whole idea becomes 
clear in a moment, and is a MOST REFRESHING 
EXPERIENCE, f program some of the iterative prob- 



lems you suggest and it always GIVES ME A THRILL 
tosee itstart out with a wild guess and then approach 
the limit and stop." 

Professor John A. Ball of Harvard College (author 
of the book "Algorithms forRPN Calculators') writes: 
7 wish ! had had as good a calculus course/' 

Professor H. I. Freedman of the U- of Alberta, 
writing in Sot". Ind. Appl. Math Review, states; 
"There can be no question as to the usefulness of this 
book., lots of exercises... very clearly written and 
makes for easy reading. "" 

Tektronix Engineer Bill Templeton says "CALCU- 
LATOR CALCULUS is the best, most clearly written 
book I have seen for improving your math skills." 

1 WANT YOU TO DO THIS. Get my complete 
kit, with a Tl-35 calculator, plus its 200 p. Student 
Math Book, AND the guidebook. Ail for $44.95 
(for shipping to USA add $2 r or $5 by AIR: Foreign 
£5, or 510 AIR; in Calif, add S2,7G tax). 

If you already have a scientific calculator, you 
can invest in the guidebook, CALCULATOR 
CALCULUS, for only U,S. $19,95 (to USA or 
foreign; add $1 for shipping, or $4 by AlRj in Calif, 
add £1.20 tax). 

As penny wise Ben Franklin said, "An invest- 
ment in knowledge pays the best dividends" GET 
STARTED NOW— Tax deductible for professionals. 

MONEY-BACK GUARANTEE! Send for it to- 
day. Be sure to give me your complete mailing ad- 
dress with your check or money order. If you want M 
to charge it (Visa or MO, tell me your card no. and A 
exp, date. Prompt 
shipment 

guaranteed, ' 

Thank you! EduCALC Publications, Dent, G4 n 

Box ■•-, '.. i ,.-uiu. Death. California 9ZG52 A 

In Calif. {aUo AK and HI), call 714— 497-5600', Y 

elsewhere TOLL FREE J4'hour Credit Card orders; l 

S0C-S54-Q561, Ext. 945; Dcpt. 04 
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CET 



FOR TECHNICIANS WHO ARE HEADY 
FOR THE FUTURE 




CERTIFIED ELECTRONICS TECHNICIAN 
Certification is available in the following areas: 
AUDIO MATV 

COMMUNICATIONS MEDICAL 

INDUSTRIAL RADIO-TV 



Write to: THE INTERNATIONAL SOCIETY 
OF CERTIFIED ELECTRONICS TECHNICIANS 
2708 West Berry, Fort Worth. TX 76109 



Please tend me: 

□ Free booklet; CAREERS IN THE ELEC- 
TRONICS INDUSTRY (a stamped self- 
addressed envelope is enclosed) 

fj Information about the CET Test. 

A list of test administrators in my 
state/country. 

I em already a CET. Send me information 
about ISCET membership. CET No. 



NAME 



ADDRESS. 

CITY 

ZIP 



STATE . 

. PHONE ( L 




GET BU ROARS 
COMING AND GOING. 



Every 10 seconds, a burglary takes 
place somewhere in the United States. 
There was a 20% rise in violent crime 
during 1980, the highest in 10 years. 

Luckily; we have two unique 
products to help keep you from 
becoming another crime statistic. 
1. Portable intrusion alarm 

How can you protect your home or 
business without spending a fortune on 
a perimeter security system? How 
about when you're sleeping in a hotel 
room, an easy mark for the growing 
population of hotel burglars? 

Simply place the pocket-sized 
SensAlert™ in any room, aiming the 
sensor towards doors or windows. As 
soon as an intruder enters, the 
movement triggers a piercing alarm. 

At home, a SensAlert in every room 
protects you while you're in the house. 
It's different from (and less expensive 
than) perimeter security systems, 
which are turned on while you're away 
Even place SensAlert at your backyard 
gate while you sunbathe; the tone tells 
you someone's arrived. 

Carry a SensAlert in your briefcase 
or pocket when you travel, to protect 
the entire hotel room, not just the door 

There's no installation and no 
electric wire; SensAlert is battery- 
operated. It can be set to work either in 
the daytime or at night. 

A free sign for your door knob is 
included with each order. It warns that 
the room is protected by SensAlert. 



Put SensAlert in your desk drawer at 
the office. It will go off if anyone opens 
it while you're out. 

A built-in light allows you to use 
SensAlert as an emergency' flashlight. 
The alarm can also be triggered 
manually for a distress signal. 
2. Plug-in theft protection 

Valuable electrical equipment is 
at the top of a burglar's hit list. 
Typewriters, adding machines, TVs, 
stereos, tape recorders, power tools. 

It only takes a few seconds to unplug 
and carry off a TV or typewriter. A 
quick, easy theft and resale. You're 
vulnerable at home and at die office. 

Before Alertmate™, you had two 
choices: bolt appliances to furniture, or 
invest in a costly and complex security 
system. 

Now, you can simply plug the 
Alertmate into the wall outiet, secure it 
with one screw and plug in the 
appliance. 

If a thief pulls out the plug, a 
piercing alarm goes off. And keeps 
going. A definite theft deterrent! The 
only way to deactivate the alarm is to 
plug the appliance back in, or dial the 
correct number code. The alarm will 
also ring if the cord is cut. 

A free sticker is included. It states 
that the equipment is protected by 
Alertmate, and gives you a space to 
write in the name of an individual who 
has the combination. 

When you want to move equipment 



yourself, you simply deactivate the 
alarm with the combination. Protect 
each piece of expensive equipment 
inexpensively and easily with 
Alertmate. 
30-day free trial 

It could cost you over $1,000 to 
install security systems giving you the 
same amount of protection as SensAlert 
and Alertmate. 

1. Alertmate, the plug-in alarm for 
valuable equipment, is only $24.95 
including the free sticker plus $2.50 
postage and handling. 

2. SensAlert, the portable intrusion 
alarm with flashlight, soft-tone feature, 
and free door hanger, is $39-95 plus 
$2.50 postage and handling. 

Order both at $64.90 and pay the $2.50 
postage and handling only once: (Total: 
$67.40) Batteries not included. Credit 
card holders: use our toll free number. 

Order Toll Free: 
(800)423-6383 

In California: (800)352-6207 




4357 Chase Avenue 
Los Angeles, CA 90066 

©Copyright 19fl1 Sunshine Express 
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NTS HOME TRAINING INUITES YOU TO EXPLORE MICROCOMPUTERS, 
DIGITAL SYSTEMS AND MORE, WITH STATE OF THE ART 
YOU ASSEMBLE AND KEEP 



Without question, microcomputers are the 
state of the art in electronics. And NTS is the 
only home study school that enables you to 
train for this booming field by working with 
your own production-model microcomputer. 

We'll explain the principles of trouble- 
shooting and testing your microcomputer and, 
best of all, we'll show you how to 
program it to do what you want. 

You'll use a digital multimeter, a 
digital logic probe and other 
sophisticated testing 
gear to learn how to 
localize problems 
and solve 
them 



Send for the full color catalog in the elec- 
tronics area of your choice -discover all the 
advantages of home study with NTS! 

NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 




We 

believe 
that training 
on production 
model equipment, 
rather than home-made learning devices, 
makes home study more exciting and rele- 
vant. That's why you'll find such gear in most 
of NTS's electronics programs. 

For instance, to learn Color TV Servicing 
you'll build and keep the 25-inch (diagonal) 
NTS/HEATH digital color TV. 

In Communications Electronics you'll be 
able to assemble and keep your own 
NTS/HEATH 2-meter FM transceiver, plus test 
equipment. 

But no matter which program you choose, 
NTS's Project Method of instruction helps you 
quickly to acquire practical know-how. 
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LTheNTS/RockwellAIM65 
Microcomputer A single board unit 
with on-board 20 column alphanumeric 
printer and 20 character display. A 6502-based 
unit 4K RAM, expandable. 2. The NTS/KIM-1 
Microcomputer A single board unit with 6 digit 
LED display and on-board 24 key hexadecimal 
calculator-type keyboard. A 6502 based 
microcomputer with IK RAM, expandable. 
3. The NTS/HEATH H-89 Microcomputer 
features floppy disk storage, "smart" 
video terminal, two 280 micro- 
processors, 16K RAM memory, expand- 
able to 48 K. 4. The NTS/HEATH GR- 
2001 Digital Color TV (25" diagonal) 
features specialized AGC-SYNC muting, 
filtered color and new solid-state high 
voltage tripler rectifier. 



NATIONAL 

TECHNICAL 

SCHOOLS 

TECHNICAL-TRADE TFIAIN1NG SINCE 1 BOS 
Resident and Horne-Scudy Schools 

4000 SO. FIGUER0A ST., LOS ANGELES, CA, 90037 

NATIONAL TECHNICAL SCHOOLS " 

4000 South Frgueroa Sireei. 

Los Angeles, California 90037 0e P ( - 205-032 

Please rush FREE color catalog on course checked below 




! ; Microcomputers/Microprocessors 
D Communications Electronics 
Z Digital Electronics 
□ Industrial Technology 



I Auto Mechanics 
! Air Conditioning 
Home Appliances 
: Color TV Servicing 



Name 



Age 



Address 

Apt. . 

State 



City 



Zip 



□ Check if interested In G.I. information. 

I] Check if interested ONLY in classroom training in Los Angeles, 



L. ___..._„. 
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THESE 1981 B&K OSCILLOSCOPES 

ARE IN STOCK AND AVAILABLE 

FOR IMMEDIATE DELIVERY 




'*K PRECISION 



1479A Dual-Trace 

1477 Dual-Trace 

1432 Dual-Trace 

1476 Dual-Trace 

1466 Single-Trace 

1405 Single-Trace 
1420 Dual-Trace 

CALL FOR OUR 
EARLY BIRD SPECIAL LOW PRICE 



30 MHz 
15 MHz 

15 MHz Portable 
10 MHz 
10 MHz 
5 MHz 
15 MHz Portable 



PORTABLE 
OSCILLOSCOPES 



MS -15 



BATTERY OPERATED 



Non-Linear Systems 




Call For Our Prices 



MS-215 



Single Trace 15MHz 

MS-230 



Dual Trace 15 MHz 



Dual Trace 30 MHz 




[FLUKEI DIGITAL MULTIMETERS 



Model 8022B: 

The Troubleshooter 



$139 



• Six functions 

dc voltage 
ac vollaoe 
dc current 
ac current 
resistance 
diode test 



* 3'/j-digil resotulion 

■ 0,25% basic dc accuracy 

■ LCD drsplay 

* Overload protection 



Model 8020 B 
The Analyst 



Model 8024A; 
The Investigator 




• Seven functions 
dc vollage 
ac voltage 
do currenl 
30 Current 
resistance 

diode tesl 
conductance (MB) 
■ 3V*-digil resolution 

• 0.1% basic dc accuracy 

• LCD display 

• Overload protection 

• Two year parts 
and labor warranty 



> Nine functions 

dc voltage 
ac voltage 
dc current 
ac Current 
resistance 
diode test 
conductance (I/RJ 
logic level and 

conllnuily dalecl 
temperature (K-lype 

thermocouple) 



• Peak hold on voilage 
and current (unctions 

■ Selectable audible 
indicator lor 
continuity 

or tevel detection 

• 3'^-diglt resolution 

• 0.1 % basic dc accuracy 
" LCD display 

■ Overload protection 
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KEITHLEY 



MODEL 130 
DIGITAL MULTIMETER 



Pfe 



RANGE 



ACCURACY 



DC VOLTAGE 



$125. 



200mV, 2V, 20V, 200V, 1000V 


.S% 


AC VOLTAGE 


200mV, 2V, 20V, 200V, 7S0V 


1% 


DC CURRENT 


2mA, 20mA, 200mA, 2000mA 10A 


2% 


AC CURRENT 


2mA, 20mA, 200mA, 2000mA, 10A 


3% 


RESISTANCE 


200Q, 2kQ, 20kQ, 200kQ, 20M Q 


.5% 



DATA PRECISION 

Model 938 

0.1%, 3 1 /2-Digit, LCD DIGITAL 

CAPAWI ANOt m WDE f^^qimq _ !„,,, 1SS9 pp u j^iB 

METER P.' PF fesokjtoi) up to 1999 >iF ful scale, in 

eight ranges...vlf1uaiy every capacitance you'll 
ever need id measure 
. FAST AND EAST TO USE — Direcl reaping. 
pushbutton ranges Jus! plug in and read. 

i EXCEPTIONALLY ADCURME — provides 
±0.1% basic accuracy. 

■ TOUGH WD COMfYCT — BuM to take rough 
usage without loss of oatxalicn accuracy. Fts 
and goes anywhere; lakes very little bench 
space; always handy lor quick capacfiance 
checkout, manning, catoratai, and tracking 

• KJFfTABLE — Palm-sized, ligj il-weighl. cperales 
up to appr csmaiety 20D hours en a single 9V 
akaine battery 

• EASY READING — big. deer, highcontrast 
3'/i-dgrt LCD dspay, a M OS" high, readable 
anywhere. 

• WLLIE WCKED — Outslandng measurement 
capability and depenoabilrtv, Outpeffomns DC 
limeconstanl melers and euen bridges costing 

£219 ^^^^^^^ 2 to 5 times as much. 

- RELIABLE — warranleed for 2 full years 





Non-Linear Systems 



IFLUKI 



VIZ 



HICKOK 



TRIPLETT 



PHILIPS 



& 



WESTON 



'*f( PRECISION 



LEADER 



DORIC 



DATA PRECISION 



ADVANCE-^r-J 
ELECTRONK&^~ 

THE TEST EQUIPMENT 

SPECIALISTS 






TOLL FREE HOT LINE 

800-223-0474 



54 WEST 46th STREET, NEW YORK, N.Y. 10036 
IN NEW YORK STATE 212-687-2224 



KEITH LEY 



Model 169 
BENCH/PORTABLE DMM 

• 37i Digit liquid crystal 

display 

• 0.25% basic accuracy 

• 26 Ranges 

$189.00 
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80MHz Counter with Period Function 

MODEL 1820 

* 5Hz lo 30MHz reading guaranteed— 
100MHz typical 

* Penod measurements from 5Hz 
10 1MHz, 

* Period average, auto and manual 
positions 

* One PPM resolution 

* Totalizes lo 999999 plus overflow 

* Elapsed lime measurements from .01 
to 9999 99 seconds plus overflow 

* One-megohm input resistance 
Call For Our Price * Bri 8 hr 43 " h, 9 h LED readouts 




New Low Distortion Function Generator 




MODEL 3010 

* Generates sine, square and triangle 
waveforms 

* Variable amplitude and lixed TTL square- 
wave outputs 

* O.t Hi to 1MHz in six ranges 

* Push button range and function selection 

* Typical sine wave distortion under 0,5*o 

fromO.tHz to 100kHz 

Variable DC offset for engineering 

applications 

* VCO external input lor sweep-frequency 
tests 



New Sweep/Function Generator 

MODEL 



gfCPRfCISIOIV 



3020 




* Four instruments kn one 
package— sweep generator, lunc- 
lion generator, pulse generator, 
lone-burst generator 

* Covers H02Hz-2MHz 

• 1000: 1 tuning range 

■ Low -distortion higfvaccuraey 
outputs 

• Three-step attenuator plus 
vernier control 

* Internal linear and log sweeps 

• Tone-burst output is front-panel or 
externally programmable 



V-151B 15 MHz Single Trace 
V-152B 15 MHz Dual Trace 
V-202 20 MHz Dull Trace 
V-301 30 MHz Single Trace 
V-302B 30 MHz Dual Trace 
V-352 35 MHz Dual Trace 
V-550B 50 MHz Dual Trace, 

Dual Time Base 
V-1050 100 MHz Dual Trace, 

Dual Time Base 



SAVE UP TO $500 



Call For 

Special 

REBATE OFFER 




We carry a full line of multimeters, oscilloscopes, frequency counters, audio and 
RF generators, power supplies and accessories. 

Just call our Toll-Free number and one of our experts will answer all your 
questions about test equipment. 
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EQUIPMENT REPORTS 



continued from page 26 



ing ranges available on the program- 
mable-scanner market. 

The PRO-2020 will scan up to 20 
channels and has automatic up- and 
down-search capability as well. Mobile 
or fixed-station operation is possible, 
and a 9- volt battery is used as a backup 
to hold memory in case of power 
failure. 

The large fluorescent display in- 
dicates channel number, frequencies, 
scan status, search monitoring, and 



other functions. A priority feature 
for any of the 20 channels is included. 
Functions, channel selections, etc. are 
entered using a large 24-button keypad; 
there is audible feedback (the scanner 
"beeps"' at you) each time a pro- 
gramming key is pressed. A LOCK OUT 
key allows you to disable unwanted 
channels temporarily, and a built-in 
skip function lets the scanner jump 
over those unwanted channels, speed- 
ing up the scan rate. 

Fast (9 channels/second) and slow (4 
channels/second) search and scan 
speeds can be selected using the key- 
pad. A key pad- selected delay function 
can be used if you want to keep the 



ADVANCE IS PROUD TO INTRODUCE the 

Line of High Quality Digital Multimeters 
Featuring The New 130 Hand-Held DMM 



KEITH LEY 




Rugged DMMs from Keithley — all feature large, bright 
LCD display, easy-to-use rotary switches, externally accessible 
battery and fuse, 10A current range, diode test capability, low 
battery indicator, cushioned components. 

Model 131. Similar Model 130. Our Model 135. First 

to Model 130, with most popular model, 4 1 /2-digit DMM with 

increased the price /perf or- hand-held 

accuracy 139 mance champ. . X25 convenience . . . 235 
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ACCURACY 


SENSITIVITY 


MODEL 


DCV 


DCA 


ACV 


ACA 


(1 


DCV 


DCA 


ACV 


ACA 


(I 


130 


0.5% 


1% 


1% 


2% 


0.5% 


lOfttV 


1M 


100,iV 


l,i A 


lOOmfl 


131 


0.25% 


0.75% 


1% 


2% 


0.2% 


100/iV 


l»tA 


IOOjiV 


lji/, 


lOOmB 


135 


0.05 % 


0.5% 


1% 


i..--' 


0.2% 


100/iV 


10pA 


IOOjiV 


VA 


lOOmQ 



Case SI0.00 Shipping $3.00 



THE TEST EQUIPMENT SPECIALISTS ^ST 

TOLL FREE HOT LINE - »%■« tt A» ^ m 

800-223-0474 ADVAN CE—/ ~ m 
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44 WEST 45th STREET. NEW YORK MY '.Q036 212-6&7 222. J 



scanner on a channel for two seconds 
after the end of a transmission; that 
function allows you to catch a reply 
transmission that you might otherwise 
have missed by moving immediately to 
the next active channel. 

Inside the cabinet 

The dual-conversion (10.7 MHz and 
455 kHz} superheterodyne circuitry 
uses an LSI microprocessor chip^ an 
LSI phase-locked-Ioop system, seven 
CMOS IC's. eight additional IC's, 40 
transistors, and 45 diodes. 

Spurious-signal rejection is specified 
as 50 dB for VHF frequencies; spurious- 
signal rejection for UHF frequencies is 
not indicated. IF selectivity is +9 kHz 
at -6dB; +15 kHz -50 dB. 

The sensitivity of this model is great- 
ly improved compared to previous 
Radio Shack scanners. When checked 
against a competitive scanner costing 
nearly twice as much, the apparent 
sensitivity was nearly identical; when 
we measured the sensitivity of the two 
units, they were within 0.1 dB of each 
other. The claimed sensitivity was 0.5 
^V for the low and high bands, and 1.0 
nV for the VHF aire raft- band and at 
UHF frequencies. 

This large (10 x 11x3) scanner also 
includes a screw-on collapsible whip 
antenna for close-in reception. A rear- 
apron external -antenna jack allows the 
use of a rooftop antenna for improving 
the quality of long distance and weak- 
signal reception. 

The instruction manual is well written 
and useful. It contains concise step-by- 
step programming information as well 
as an informative practical guide to 
scanner applications and frequency 
allocations. 

A block diagram is also included; al- 
though it would be of little use in the 
maintenance of the receiver, it does 
give the technically-inclined user some 
idea of how the scanner works. 



Our test 

Signal sensitivity was found to be 
uniformly good over all frequency- 
ranges. Measurements showed the 
PRO-2020 to be virtually identical to 
the most sensitive of its competitors. 
While search and scan speeds are not 
as rapid as those of some other scan- 
ners, the receiver does have a unique 
feature — a sophisticated window- 
detector that assures the user that the 
scanner will stop precisely on fre- 
quency, without overshoot or under- 
shoot. 

In this age of bells and whistles, the 
Realistic PRO-2020 offers high per- 
formance and straightforward design at 
a reasonable cost. The PRO-2020 sells 
for $299.95 and is available at Radio 
Shack stores. R-E 
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GC Electronics 

Magnameter 

Microwave Oven Tester 




FOR MANY YEARS. THE GC ELECTRONICS 

Co. has been making a huge variety of 
parts for electronics work. They've 
been around for longer than 1 can 
remember, at the same address. 400 S. 
Wyman. Rockford. IL 61101. Now. 
they've gone into the test-instrument 
field, 

This one is the Magnameter, catalog 
No. 20-226. It's a specialized micro- 
wave oven tester, for analyzing the op- 
eration of the magnetron by reading 
secondary voltage and current. The 
meter has two ranges, with a toggle 
switch to select between the two. With 
the range switch in the high position, 
the meter j-eads secondary voltages up 
to 10 kV. In the low position, the meter 
reads up to 10 volts. That range is used 
to measure the plate current of the 
magnetron, by reading the voltage drop 
across the plate resistor. For those 
ovens with no plate resistor, a heavy- 
duty 10-ohm tester is included, encased 
in plastic with alligator clips on both 
ends. That can be connected in the 
ground loop of the power-supply cir- 
cuit. If the oven has a plate resistor of a 
value other than 10 ohms, a handy con- 
version chart is included for reading 
current. 

The construction of the instrument is 
good; the case is high-impact plastic, 
and the test leads are very heavily in- 
sulated: twice the size of ordinary ones. 
Rubber-booted alligator clips are used 



on all three leads — ground, low. and 
high. After the tests are completed, a 
discharge switch on the side of the 
case can be depressed to short out any 
remaining charge left in the circuit. A 
neon lamp labelled high voltage, and 
located on the front panel, glows 
whenever high voltages are present in 
the circuit — even if the oven is off. 

The Magnameter is a compact instru- 
ment, and it comes with a tilt handle 
that can be used as a bail or stand. Test- 
leads are permanently connected, and 
all connections are made with the micro- 
wave oven's power switch turned off. 
The test leads are long enough to let 
you set the meter on top of the micro- 



wave-oven chassis. 

The two major faults associated with 
microwave ovens are shorted magne- 
trons and shorted power transformers. 
By disconnecting the plate lead to the 
magnetron and measuring the output 
voltage of the power supply, then re- 
connecting the plate lead and measuring 
the plate voltage and plate current, you 
can isolate those two faults very quick- 
ly, and that's [he name of the game. 

The Magnameter seems to be built to 
give good service for a long time. List- 
priced at only $86.68. it looks like quite 
a lot of meter for the money: it should 
come in handy if you're going into that 
end of the electronics business. R-E 
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Designing 
Digital Systems 

Two programmed learning courses: 
hardware and software; theory 
and application. 



Design of Digital Systems - six volumes 

ADVANCED COURSE 
DESIGN OF DIGITAL SYSTEMS 



BASIC COURSE 



So /j/5(.^.'njJl toJtHttt* — rich IT '/* Jf *W M , 

CONTENTS 

The contents of Design ol Digital Sys- 
tems include; 

Soak 1: Octal, n&xadecimal and binary 
number syslems; representation ol nega- 
tive numbers: complementary systems; 
Lunary multiplication and division. 

Book 2: OR and AND lufiCtiOnS; logic 
gales: NOT, exctusiveQR, HAND. NOR and 
l^C'u'jivg ' NOR Junctions; multiple Input 
gates; truth tables.; DeMorgan's Laws; 
canonical forms: logic conventions: Kar- 
naugh mapping: Lhree<slate and wired 
logic, 

Book 3: Hall adders and lull adders; sub- 
tracters: -serial and parallel adders: pro- 
cessors and srtthmelic logic units (ALUs); 
multiplication and division systems. 

Book 4; Flip-Maps; shilt registers: 
asynchronous count ersr ring, Johnson and 
exclusive-OR (eedback counter, random 
access memories: ■ramsi read-only 
memories (HOMs). 

Book 5: Structure ol calculators: key- 
board encoding; decoding display date; 
register systems; control unit; program 
ROM: address decoding: instruction sets: 
instruction decoding; control program 
structure. 

Book 6: Central processing unit (CPUj: 
memory organization, character represen- 
tation" program storage; address modes; 
input/output systems: program interrupts; 
interrupt priorities programming; assem- 
blers: executive programs, operating 
systems, and lime-sharing 

OUR CUSTOMERS 

Design ol Digital Systems has been 
bought by more than hail the 50 largest 
corporations in America, and by Motorola, 
Intel, DEC, National Semiconductor, Fair- 
child. General Instrument, Hewlett- 
Packard. Heath Co, MIT. NASA. Smith- 
sonian Institute, Bell Telephone Labs. And 
many, many more, as welt as eorporaiions 
and individuals in over 50 countries 




Dtgttzl Computer Logic & Etuclmnics 

CONTENTS 

Digital Computer Logic and Electronics 
is designed For ttia beginner. No mathe^ 
mat leal knowledge other than simple aril ti- 
met ic is assumed, though you should have 
an aptitude lor logical thought. It consists 
ol 4 volumes — each lift" * SVj" — and 
serves as en introduction to the subject ol 
digital electronics. 

CDMenis include: Binary, octal and 
decimal number systems; conversion be< 
tween number systems; AND. OR, NOR 
and HAND gates and inverters; Boolean 
algebra and truth tables: DeMorgan's 
Laws; design of logical circuits using NOR 
gates; R-S and J-K Hip-flops; binary 
counters, shift registers and hall-adders. 



HO RISK GUARANTEE 

Theie's absolutely no risk lo you. 11 you're 
not completely satisfied with your courses, 
simply return them to CLI within 30 days. 
Wo'll send you e full relund, plus return post- 
age, 

TAX DEDUCTIBLE 
In most cases, the lull cost ol CLI courses 
can be a la* deductible expense. 

PHONE ORDERS - FflEE 

To Order by phone, call 16^7) 664-3657 
with your credit card Information. It won't 
cost you a dime, because we'll deduct Ihe 
OOSt or your pall Irom the pdee of the courses 
you order, 

TO ORDER BY MAIL 

You may use the order lorm below II you 
wish, but you don't need lo. Just send your 
check or money order (payable to Cam- 
bridge Learning, Inc. to Ihe address below. It 
you don't use ihe order form, make sure your 
address la on your check or the envelope, 
end write "DOS' 1 i Design at Digital Sys- 
Jems}. "DOLE" (Digital Computer Logic & 
Electronics), or "both" [both courses) on 
your check. 

Mass. Residents add &%■ Bales tax.. We pay 
all shipping! costs. 

We also accept company purchase or- 
ders. 

AIRMAIL 

The prices shown Include surface mat 
postage anywhere In the world. Air mail post- 
age costs an extra $10 lo* both courses (10 
volumes) , 

DISCOUNTS 

Call or write for details cE educational and 
quantity discounts, and lor dealer costs. 

SAVE $5 

it you order both courses, you save $5. Order 
at no obligation today. 



CAMBRIDGE 

LEARNING Inc. 



1 Judilh Drive 
North Reading, 
MAOISM 



Call (617) 664-3657 to 
order by phone— free 



T days, 24 hours 



' Order iree oy phone 
' Maslercharpe/VISA 
" No shipping charges 

* Money-hack guarantee 

* Tax deductible 
T SaveSS 



To: CimtHldg* L.irnin? lot, 1 Judith Drtv*, H«ih, feuding. HA Q1S4* 




Proiso -send me 




_ sets i; I Design ol Digital Sya1 ems £ 1 5 95 


t 


selSOlDigllH Computer Lo-QiCi Elnctromcs .. 314,33 




sei« of Doth coupes £29.90 




Erict»td * etwklmoomy orotr iptyiMi i<j Cambrldgt LMrrwtg Inc J tv toW 
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ITEM no. 
WK-7 



CMOS SAFE 



IC INSERTION/EXTRACTION KIT 



• MOS-1416 14-16 CMOS SAFE INSERTER 



. EX-1 14-16 EXTRACTOR 



KIT INCLUDES ; Mos-^e SSSS*JSSS& " «* «-« Smos^e extract 



OK MACHINE & TOOL CORPORATION 

3455CONNERST ,ERONX,N.Y. 10475U.S A 

PHONE i7Ul 994 660 D TELEt NO 125091 



HJINTEP IN USA 



FATCMT Pt vfjifti 



MOS-2428 




MOS-1416 



MOS-40 



EX-2 



WK-7 



COMPLETE IC INSERTER /EXTRACTOR KIT 
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INDIVIDUAL COMPONENTS 



MOS-1416 


14-16 PIN MOS CMOS SAFE INSERTER 


MOS-2428 


24-28 PIN MOS CMOS SAFE INSERTER 


MOS-40 


36-40 PIN MOS CMOS SAFE INSERTER 


EX-1 


14-16 PIN EXTRACTOR TOOL 


EX-2 


24-40 PIN CMOS SAFE EXTRACTOR TOOL 



CALL YOUR LOCAL OK DISTRIBUTOR FOR FURTHER INFORMATION 



OK" MACHINE & TOOL CORPORATION 3455 CONNER ST., RRONX, N.Y. 10475 (212) 994-6600/TELEX 125091 
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So far, digital-audio recording 

technology has confined itself to tape. Now, 

digital discs are about to make their debut. 
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LEN FELDMAN 

CONTRIBUTING EDITOR 






THE SPRING OF IVKl WILL FROBABL\ 00 
down in history as the time when a 
major revolution in the science of 
sound recording took place. During 
April and May of that year, Holland's 
Philips Company and Japan's Sony 
Corporaiion. in jointly held presenta- 
tions in Europe and the United Si 
announced their plans For the introduc- 
tion of what has come to be known as 
the compact digital audio disc, or 
C-DAD. 

It (he companies meet their produc- 
tion targe i-dates. Japanese and Euro- 
pean music lovers should be able to 
purchase a new kind of disc player in 
[ate 1982. while U.S. audio enthusiasts 
will have to wait a bit longer— until the 
beginning of 1983. From all indications, 
the long wait will be worthwhile, for the 
new digital C-DAD disc (sometimes 
acronyms become part of the language 
long before the item they represent is 
available} offers a level of performance 
that has been impossible to obtain with 
conventional analog records, no matter 
how carefully they were recorded and 
processed. 

C-DAD format 

The new Philips-Sony C-DAD dist: is 
shown alongside a conventional LP 
record in Fig. I It is capable of playing 
one hour of stereophonic music pet- 
side, and can also hold up to four chan- 
nels of audio on a side with reduced 
playing time. 

Information on the C-DAD disc con- 
sists of approximately six billion digital 



"bits." which are linearly encoded 
along a helical (rack of pits and flats. 
The tiny pits are about 0.6 microns in 
width and 0.2 microns deep. The pits 
and flats represent the "ones" and 
"zeros" in the digital code used to 
store the signals. A solid-state laser 
beam is used to sense the sequence of 
pits and flats using a spot of light with a 
diameter several times smaller than that 
of a human hair. As shown in Fig. 2, the 
laser beam reads the presence or ah- 
sence of the pits contained in the discs 
surface beneath a protective plastic 
coating. The scanning rate is approxi- 
mately 4,3 million bits-per-sccond. 
Variations in the reflected light rays are 
then converted into digital code and 




FIG. 1— THE 4.7-INCH DIAMETER C-DAD disc 
contains one hour of music on a side compared 
to a little over 20 minutes tor a conventional 12- 
inch LP. 



finally, through D/A conversion, back 
into a continuous audio waveform. 

Since there is no physical contact be- 
tween the pickup and the surface of the 
disc, the pickup must be guided by a 
dynamic-tracking servo system. The 
lack of physical contact also means that 
record wear is totally eliminated. 

Unlike the turntables used to play to- 
day's analog records, the rotating platter 
that spins the C-DAD disc has a variable 
rotational speed — 200 rpm when the 
laser is at the circumference of the disc 
and around 500 rpm when it is 50 milli- 
meters from the center, the inner radial 
limit. Scanning lakes place from inside 
to outside and rotation is counterclock' 
wise. The total storage capacity of the 
C-DAD disc is over 8 billion bits per 
side — far more than is necessary for the 
60 minutes of playing time that has 
been standardized for the disc. That 
provides a great many additional pos- 
sibilities for designing C-DAD players. 
Both the Philips and Sony prototype 
players that were shown last spring (see 
Fig. 3) were able to "read out" such 
additional useful information as ihe 
number of the selection being heard, its 
length, the sequence of numbers pro- 
grammed to be heard, etc. Owners of 
C-DAD disc players will be able to 
make use of sophisticated programming 
circuitry, enabling them to determine 
which songs they want to hear and in 
what sequence they want to hear them. 

Audio quality and performance 

The frequency response of the sys- 
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FK5. 2 — THE C-OAD SYSTEM uses a tkjhtty focused laser beam to read digital information represented 
by a series of pits on the disc. 





TABLE 1 




Specification 


C-OAD disc 


LP record 


Frequency response 


20-20,000 Hz 


30-20.000 Hz 


S/N ratio 


More than 90 dB 


More than 60 dB 


Dynamic range 


More than 90 dB 


Max. 55 dB (1 kHz) 


Channel separation 


More than 90 dB 


25-35 dB 


High-frequency 






distortion rate 


Less than 0.05% 


0.2% 


Wow & flutter 


0% 


0.03% (WRMS) 


Playing time 


60 Minutes 


30 Minutes 


Disc diameter 


4.7 inches 


12 inches 



tern is absolutely flat from 20 Hz to 
20,000 Hz. The digital sampling-fre- 
quency is 44.1 kHz, which would theo- 
retically give a response up to 22.05 
kHz. Some margin, though, is left for 
high frequency cut-off filtering. 

The signal-to-noise ratio for the 16- 
bit digitizing format is better than 90 dB 
(theoretically, it could be as high as 
97.5 dB); dynamic range— the difference 
in level between softest and loudest 
sounds that can be handled — is also 
better than 90 dB. Channel separation 
is 90 dB as well, while total harmonic 
distortion, referred to peak levels, is 
0.05% or less (0.03%, theoretical). 

As with any true digital-sound sys- 
tem there is no measurable rumble or 
wow-and-flutter. Tracking, decoding, 
and rotational speeds are synchronized 
by a central clock generator inside the 
player and the clock is itself governed 
by information encoded in the track on 
the disc. Since the digital data repre- 
senting the music is stored briefly in 
semiconductor memory in the player 
before being clocked out at a steady 
rate to the digital-to-analog converter, 
there can be no wow or flutter in the 
conventional sense. 

There is also no audible intermoduia- 
tion-distortion of the type that plagues 
conventional analog recordings to such 
a large degree. To fully appreciate the 
significance of these performance 
levels, see Table 1, which compares the 



C-DAD system with conventional LP 
records. 

Competing digital-disc systems 

Of the many digital-audio disc sys- 
tems that have surfaced over the last 
several years, two besides the C-DAD 
system have been successfully demon- 
strated and been under consideration 
by a 5 1 -member Digital- Audio Disc 
Council. That group deliberated about 
Standardization for about three years 



(and has only recently been disbanded) 
in Japan. The two other systems are: 

1. A capacitance-pickup system, de- 
veloped by JVC as an adjunct to 
its VHD videodisc system which 
is to be marketed in early 1982 
and which has been given the 
name AHD (Audio High Density), 

2, A mechanical "groove-type" sys- 
tem developed by Telefunken, 

Discs for the variable-capacitance 
system (AHD) are made of conductive 
materials. As shown in Fig. 4, digital 
signals in the form of tiny pits are en- 
graved in these discs. As a miniature 
metal electrode follows the pits, signals, 
represented by changes in electrostatic 
capacitance, are detected. To maintain 
the necessary accuracy, the pits are en- 
graved on the surface of the disc along 
with pilot signals impressed on either 
side of the audio signal pits. Since there 
are no physical grooves impressed into 
its surface, the pilot signals are used as 
part of a dynamic -tracking servo sys- 
tem to keep the electrode stylus properly 
positioned along the signal track of the 
AHD audio disc. 

In the mechanical system developed 
by Telefunken, playback is accom- 
plished in a manner similar to that used 
by ordinary analog players (see Fig. 5). 
That is, signals cut into the grooves of 
the disc are first converted into mechani- 
cal vibrations as the stylus traces them 
and the vibrations are then transmitted 
through a pickup arm to a piezoelectric 
converter, where they are changed into 
electrical signals. 

Table 2 offers a comparison of these 
two systems and the Sony-Philips C- 
DAD one. Of the three, only the Sony- 
Philips and the JVC systems seem like- 
ly to reach the marketplace in the near 
future. JVC's argument in favor of its 
system is based largely upon the fact 
that a single player would be able to 




FIG. 3— C-DAD PLAYER prototypes shown in 1981. Sony's is at left; Philips' at right. 
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FIG. 4 — JVC'S AHD digital-audio disc system 
works on the same principles as its VHD video- 
disc system. 




PIEZOELECTRIC 
CONVERTER 



FIG. 5— THE MECHANICAL SYSTEM developed 
by Telefunken for digital discs is similar to mat 
used for today's analog records. 




FIG. 6— STAGES INVOLVED in the manufacture of C-DAD discs. Numbers in parentheses at right 
indicate how many of each piece are produced. 







TABLE 2 




Characteristics 


Sony-Philips 


JVC 


Teletunken 


Signal-pickup method 


Optical 


Capacitance 


Mechanical 


Pickup 


No n -contacting 


Contacting 


Contacting 


Signal location 


Beneath surface 


On surface 


On surface 


Grooves 


No 


No 


Yes 


Surface material 


Transparent plastic 


Carbon-impregnated vinyl 


Various 


Disc caddy (holder) 


Not required 


Required 


Required 


Disc size 


120 mm 


260 mm 


135 mm 
70 mm 


Playing time 


60 minutes (2 channels) 


60 minutes (4 channels) 


60 minutes (2 channels) 
30 minutes (2 channels) 


Format 


16-bit 


16-bit 


14-bit 



handle both its videodiscs (the VHD 
discs that are to be marketed in 1982) 
and the AHD digital-audio discs, since 
both use a capacitance-pickup principle. 
Of course, a digital-to-analog con- 
verter/processor would have to be 
added to the JVC system for decoding 
the digital-audio discs; the addition of 
such a D/A converter/processor would 
make the lower-cost argument some- 
what questionable. 

The JVC AHD disc, like its com- 
panion VHD disc, is a little over 10 
inches in diameter and comes supplied 
in a" 'caddy" or holder that protects the 



disc surface when it is not being played. 
The smaller, optically-tracked, C-DAD 
disc requires no such protective sleeve, 
of course, and is in no way affected by 
dirt or dust on its surface since the focal 
point of the laser beam is beneath the 
transparent surface of the disc. An im- 
portant point that has been emphasized 
many times by Sony and Philips is that 
the small C DAD disc and its corres 
ponding] y small player can easily be 
adapted for use in cars and other 
moving vehicles, since the vibration of 
a vehicle should have little or no effect 
upon laser tracking. 



The trend towards C-DAD 

There seems to be a growing trend 
towards endorsement of the C-DAD 
system by equipment manufacturers 
and "software" (recorded material) 
producers around the world. Matsushita 
Electric Company (whose line of 
brands includes Panasonic. Quasar. 
Technics and National), although com- 
mitted to the JVC VHD system Tor 
videodiscs, has nevertheless indicated 
that it will produce disc players for the 
Sony-Philips system. Recently, the 
worldwide Polygram Group, one of the 
leading international record manufac- 
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turers, and CBS/Sony, Inc., the largest 
record company in Japan, announced 
plans to produce music programs in the 
C-DAD format. In 1982, for example, 
CBS/Sony will release more than 100 
C-DAD albums in Japan simultaneously 
with the introduction of the C-DAD 
players. On the hardware side, com- 
panies such as Marantz have already 
demonstrated their own versions of 
players which are compatible with the 
Sony-Philips optical-laser disc system. 
And, while the 51 -member Digital 
Audio Council mentioned earlier did 
not specifically endorse the C-DAD 
system, its final report noted its com- 
pact size and its applicability to mobile 
use, which many interpreted as being 
just about as close to an endorsement 
as such a committee would ever be 
likely to come. 

How C-DAD discs are made 

Once you get past the hurdle of 
paying for a C-DAD optical-laser player 
(about the price of a high-end turntable), 
the software or discs themselves should 
be no more expensive, on a "per- 
minute-of-music" basis, than high- 
quality LP records. The process of 
making digital discs is quite different 
from the process currently used to 
make analog LP records, but once it 
has been mastered, it should be possible 
to turn out the new discs on a mass- 
production basis that will reduce disc 
prices drastically. 

Mechanical cutting-techniques are 
impractical for digital-disc production 
because the pits to be carved are far too 
small. Instead, the process shown in 
Fig. 6 is used. First, a glass plate coated 
with photo-resist material is exposed to 
a digitally- modulated laser beam. The 
plate is then developed to form pits cor- 
responding to the presence or absence 
of digital signals. After a silvering 
process, that glass plate becomes the 
"master." 

It is next pressed against a nickle 
plate to make an inverse copy (the pits 
become small bumps and the flats be- 
come depressions) of the photo-etched 
depressions on that plate. A digital 
master is thus produced which, in turn, 
is used as the "mother" for making 
production "stampers." Each stage in- 
verts the surface of the disc (pits- 
bumps-pits-bumps, etc.). The stampers 
have bumps. 

The final production stages are 
shown in Fig. 7. Using the stamper, 
C-DAD discs are produced in large 
quantities in much the same manner as 
conventional analog records. The sig- 
nal-bearing surface of each disc is then 
coated with a reflective material, fol- 
lowed by a coating of protective, trans- 
parent plastic. Aside from any labelling 
and packaging that may be required, 
that completes the manufacture of a 
single-sided disc. 




FIG. 7 — FINAL STAGE in C-DAD disc production Involves adding a reflective layer to the surface and 
protecting it with a clear plastic coating. 



"DIGITAL" vs. 
DIGITAL 



FOR THE PAST SEVERAL YEARS 12-INCH 'DIGnAL' 

discs have been available from com- 
panies such as Telarc, Teldec, Lon- 
don, and others. 

It is a common misconception that 
those are true digital discs, but that is 
not the case. 

True digital discs carry the audio in- 
formation as a series of binary-coded 
numbers— that is the method used by 
the C-DAD. 

Digitally-mastered d i scs— t h e 12- 
inchers currently on the market— are so 
called because the master tapes from 
which they are produced are digitally- 
encoded. The discs themselves carry a 
conventional analog signal. 

Those discs do have an advantage 
over ones recorded using analog 
processes all the way through — the 
quality of the master tapes is higher 
and some of that quality is carried over 
into the analog pressing. Dynamic 
range is greater, tape hiss is non-exist- 
ent, etc. The discs themselves, though, 
are still prone to the shortcomings of 
analog recordings — surface noise, re- 
stricted dynamic range, tracking prob- 
lems, and so forth. 

While "digital" (digitally-mastered) 
discs certainly represent a tremendous 
improvement over their all-analog 
predecessors, their quality is still far 
removed from that obtainable from all- 
digital recordings. R-E 



For a two-sided disc, an additional 
process to combine two single-sided 
discs would be required, but it is en- 
tirely possible to produce such two- 
sided discs. 

Digital source-material 

Recognizing the advantages of digital 
recording almost as soon as it was made 
available on a commercial basis to 
recording studios several years ago, 
many recording companies around the 
world have been producing digital 
master-tapes for release as digitally- 
mastered, improved analog LP's (often 
erroneously referred to as "digital" 
records). Although many of those 
recordings have been praised as being 
clearly superior in sound quality to con- 
ventional LP's, they obviously cannot 
approach the performance I eve is that 
will be reached by C-DAD discs once 
they are made available. (See sidebar 
for more information.) 

The fact that so many digital master 
tapes now exist in the archives of major 
recording studios bodes well for the 
future of true digital-discs. All those 
tapes can be used to make true digital- 
audio discs, with no degradation in 
quality from master tape to disc. The 
Sony-Philips system, in fact, uses the 
same 16-bit PCM (Pulse Code Modula- 
tion) encoding currently being used for 
professional digital -audio purposes. 
Therefore, C-DAD recordings can be 
made in studios using existing PCM 
equipment. It is also possible to translate 
existing analog recordings, using PCM 
processors, to the C-DAD format. 
However, should that be done, the re- 
sulting product would not exhibit the 
increased dynamic range and other im- 
provements made possible by digital- 
recording technology. R-E 
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Ever wonder why your 
VHF-television dial starts 
with Channel 2? Find out 
why in this brief look at the 
early days of television and 
how it all began. 



DAVID A. FERRE 



WHEN A TELEVISION RECEIVER IS PUR- 
chased in the United States, you can 
take it anywhere in the country, plug it 
in, pull up the "rabbit ears," and tune 
in a station. That is possible because 
we have national broadcasting standards 
that are common throughout the coun- 
try. Yet, at one time commercial tele- 
vision was going to be introduced to the 
American public without standards; 
fortunately, that "experiment" ended 
before it even started. But let's not get 
ahead of our story ! 

Up to 1934 

During the first few months of 1933, 
RCA demonstrated the first successful 
all -electronic television system. Broad- 
casts were made from the RCA experi- 




mental television transmitter, W2XBS, 
located at the top of the Empire State 
Building in New York City. The char- 
acteristics of that early all-electronic 
television system were modest: 
Lines: 240 

Frames: 24 per second 

Scanning: sequential (no inter- 
lacing) 
2 MHz 

AM modulated, full 
sideband 

AM modulated, full 
sideband 
Yet, the results were far better than 
any mechanical television system had 
ever accomplished. For those experi- 
ments, the video carrier was at approxi- 
mately 45 MHz. 
It may be bard for us to appreciate 



Bandwidth: 
Video carrier: 

Audio carrier: 
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FIG. 1— HOW THE TELEVISION ALLOCATIONS have changed over the years. This chart shows the 
approximate frequencies of the channels; the exact frequencies are given in Table 1. 



fully what RCA had accomplished in 
1933. But to give you an idea: Many of 
the experimental television broadcast- 
ers were still using frequencies in the 2- 
to 3-MHz range, and band widths of 100 
kHz. In addition, the earlier systems 
were mechanical using gears, motors, 
mirrors, etc. As television advanced, 
each step pointed towards non-mechani- 
cal systems, and higher band widths and 
carrier freauencies. 

The Federal Communications Com- 
mission was established by an act of 
Congress on June 22, 1934. It was 
about that time that a portion of the 
VHF radio spectrum was allocated to 
television for the first time (see Fig. 1), 
Previously, any frequency above 30 
MHz was available to experimenters. 
Those experimenters included a num- 
ber of pioneering amateur-radio opera- 
tors; there were also experimental sta- 
tions that included television. In 1934, 
the experimenters were moved to the 
frequencies above 1 10 MHz, while tele- 
vision was allocated two bands, 42-56 
and 60-86 MHz. There were no chan- 
nels associated with the allocations, but 
it was a beginning; television was 
making its first move, 

1934 to 1938 

Progress was slow for television 
during those years. The depression was 
at its worst, and even mighty RCA lost 
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Lines: 
Frames: 
Scanning: 
Bandwidth: 
Video carrier: 

Audio carrier: 



money. But advances were made in 
RCA's all-electronic system. In June, 
1936, RCA announced the start of a 
massive field test. A total of 100 experi- 
mental-television receivers were dis- 
tributed to RCA employees for place- 
ment in their homes and offices (see 
Fig. 2). RCA then began regular televi- 
sion broadcasts from W2XBS, using 
their new Radio City television studios. 
Those studios were linked to the Empire 
State Building transmitter by an experi- 
mental 177-MHz radio link and a coaxial 
cable. The composition of the televi- 
sion signal used for that test was as 
follows: 

343 

30 per second 

interlaced (2:1) 

5.75 MHz 

AM modulated, full 

sideband 

AM modulated, full 

sideband 
On June 15, 1936, the FCC began in- 
formal hearings concerning the radio 
spectrum above 30 MHz. There was an 
increasing demand for those frequencies 
and a new word began to be heard at 
the FCC; that word was standards. The 
Radio Manufacturers Association 
(RMA), the trade association for the 
radio and television equipment manu- 
facturers, had formed a sub-committee 
on television. They attended the June, 
1936 hearings because of their interest 
in the possible future commercialization 
of television. In addition to urging 
definite channel allocations, the RMA 
had a set of television channel standards 
to present (see Fig. 3-a). Although 
those standards were incomplete in 
some respects, one important recom- 
mendation that the RMA made to the 
Commission was that the bandwidth of 
a television channel should be 6 MHz — 
the same bandwidth that is used today. 
The RMA television standards were: 
Lines: 441 

Frames: 30 per second 

Scanning: interlaced (2:1) 
Bandwidth: 6 MHz 
Video carrier: AM modulated, full 

sideband 
Audio carrier: AM modulated, full 

sideband 
It is interesting to note that the 
proposed 441-line standard was beyond 
the capabilities of any system that had 
been demonstrated up to that point. It 
wasn't until eight months later, on 
February 11, 1937, that a manufacturer 
(Philco) gave a convincing demonstra- 
tion of a television system that com- 
pletely met the RMA standards. 

The FCC hearings that had started on 
June 15, 1936, resulted in the allocation 
of 19 television channels, each with a 
bandwidth of 6 MHz. The new alloca- 
tions, which are shown in Fig. 1 and 
Table 1, became effective October 13, 
1938. The RMA revised and completed 
their set of television standards, which 
were essentially the same as the 1936 




FIG. 2— ONE OF THE LAST in existence, this re- 
ceiver was one of the ones used in RCA's test 
of the first all-electronic television system. 
The vertically-mounted picture tube was viewed 
through a mirror In the cabinet top. 



standards except for one important dif- 
ference: The video carrier would now 
be transmitted with a full upper side- 
band and only a partial lower sideband, 
as shown in Fig. 3-b. That vestigial side- 
band system was eventually adopted by 
the FCC and is used today. 

Television now had allocations and 
channel numbers. Our mysterious 
Channel I was assigned to the 44- to 50- 
MHz band as shown in Table I. RCA's 
experimental station quickly received a 
permit for one of those new television 
allocations and selected Channel 1 ! 

1938 to 1940 

The television industry was generally 
pleased with the FCC allocation of 19 
TV channels. They were hoping for a 
continuous band of frequencies to 
simplify tuner design, and were some- 
what disappointed that 12 of the 19 
channels were above 150 MHz; those 
frequencies were virtually unused, and 
thought to be useful only for television- 
relay networks. But the seven channels 
between 44 and 108 MHz were enough 
to begin plans for commercial television 
operation. By then it was believed that 
the RMA standards would be adopted 
by the FCC and commercialization 
could begin. But not everybody agreed 
with the RMA standards, and the FCC 
wasn't about to approve any standard 
unless the television industry was in 
almost total agreement. 

On October 20, 1938, just one week 
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TABLE 1 




lannel 




Year 






1938-1940 


1940-1946 


1946-1948 


1 


44-50 


50-56 


44-50 


2 


50-56 


60-66 


54-60 


3 


66-72 


66-72 


60-66 


4 


78-84 


78-84 


66-72 


5 


84-90 


84-90 


76-82 


6 


96-102 


96-102 


82-88 


7 


102-108 


102-108 


174-180 


6 


156-162 


162-168 


160-186 


9 


162-168 


180-186 


186-192 


10 


180-186 


186-192 


192-198 


11 


186-192 


204-210 


198-204 


12 


204-210 


210-216 


204-210 


13 


210-216 


230-236 


210-216 


14 


234-240 


236-242 


- 


15 


240-246 


258-264 


- 


16 


258-264 


264-270 





17 


264-270 


282-288 


— 


18 


282-288 


288-294 


_ 


19 


288-294 







1948-PRESENT 

54-60 
60-66 
66-72 
76-82 

82-88 

174-180 

180-186 

186-192 

192-198 

198-204 
204-210 
210-216 



after the allocations became effective, 
RCA announced that regular television 
programming would begin as a "public 
service" on April 30, 1939. That date 
coincided with the opening of the 1939 
New York World's Fair. A number of 
manufacturers began producing televi- 
sion receivers, and by the opening of 
the fair they were in the stores and 
ready for sale. The opening ceremonies 
of the fair were broadcast on Channel 1 
by RCA's W2XBS, and featured the 
President of the United States. After 
that event, broadcasts were scheduled 
on a regular basis. 

By the end of May 1939, large depart- 
ment stores, such as Macy's in New 
York, offered as many as nine different 
models for sale; those were supplied by 
three manufacturers (Andrea, DuMont, 
and RCA). Screen sizes for those telvi- 
sion sets ranged from 5 to 14 inches, and 
prices ranged from $189.50 to $600,00. 
Most of the early sets were complete 
receivers, but one, the model TT-5 from 
RCA (shown in Fig. 4), had no audio 
section; if audio was desired, it had to 
be connected to a compatible RCA re- 
ceiver. Unfortunately, sales of those 
early television sets were not very good, 
and by the end of 1939 fewer than 400 
of them had been sold in the New York 
area. 

All of the major television broadcast- 
ers (incidently. the stations were still 
considered experimental) had adopted 
the RMA standards by the end of 1939. 
That included the stations in New York 
City, Chicago, Los Angeles, and 
Schenectady. The FCC was urged to 
adopt the RMA standards so that com- 
mercialization could begin. The FCC 
responded to the pressure from the TV 
industry by publishing rules for limited 
commercialization on December 22, 
1939. It was a kind of Christmas present 
for the television industry. 




FIG. 4— THIS EARLY TELEVISION SET, Hie RCA 
mode/ TT-5, was one of the first offered for sale 
to trie general public. It featured a five-Inch 
screen, five-channel coverage, but no audio 
section; It sold for S 199.50 in 1939. 

At the time those rules were pub- 
lished, the FCC also announced that 
hearings would be held in January, be- 
fore establishing a date for limited com- 
mercialization. At those hearings, it 
was made clear to the FCC that many 
of the broadcasters did not agree that 
the RMA standards were the best. Philco 
urged the FCC to adopt their system of 
television with 605 lines and 24 frames- 
per-second. DuMont wanted standards 
that included 625 lines and 15 frames- 
per-second. In addition, there was 
some vague talk about something called 
color television. Nevertheless, in an 
order issued on February 29, 1940, the 
FCC ruled that limited commercializa- 
tion could begin on September I, but 
warned that nothing should be done to 
encourage a large public investment in 
television receivers. They refused to 
adopt any standards, with the implica- 
tion that each of the broadcasters could 
use whatever standards they liked best, 
with the public deciding who had the 
best system. 

RCA responded to the authorization 
for limited commercialization with full- 



page newspaper ads in early March an- 
nouncing the "arrival of television." 
and ordered the immediate production 
of 25,000 television receivers. The FCC 
realized that limited commercialization 
wasn't going to work, as the sale of 
thousands of television sets would, in 
effect, "freeze" the standards, making 
a change to other standards almost im- 
possible. Within a few days of the RCA 
newspaper ads, the FCC's permission 
for limited commercialization was with- 
drawn. 

Television was also about to undergo 
some more changes, frequency Modu- 
lation (FM) had been introduced by its 
developer. Major Edwin H. Armstrong, 
in 1935. Shortly after its introduction, 
FM was granted five experimental fre- 
quencies between 42.6 and 43.4 MHz. 
By 1940, the FCC had 150 applications 
for experimental FM stations on file 
that cou!d not be processed because of 
lack of frequencies. As a result of hear- 
ings held on March 18, 1940, the FCC 
assigned FM a continuous band of fre- 
quencies (that was done to simplify 
tuner design), and expanded the FM 
allocation to include the frequencies 
from 42 to 50 MHz. The new allocation 
included the 44- to 50-MHz band that 
had previously been assigned to Chan- 
nel 1. 

But that is not what happened to 
Channel 1! The TV channels were re- 
numbered with Channel 1 now assigned 
to 50-56 MHz band and the remaining 
channels were shifted around the spec- 
trum. But when the smoke cleared, the 
television industry had lost one chan- 
nel, leaving them with 18 allocations. 

The new FM channels and the 
changes in the television allocations be- 
came effective on June 20, 1940; com- 
mercial FM broadcasting was authorized 
to begin on January 1, 1941. 

1940 to 1946 

When the revised 18-channel TV allo- 
cations went into effect, the television 
industry was unhappy, to say the least. 
The limited commercialization plan was 
suspended; the FCC continued its re- 
fusal to set television standards; a tele- 
vision channel was lost to FM, and, be- 
cause of the changes in the allocations, 
many of the experimental TV broad- 
casters had to go off the air to complete 
extensive transmitter changes. For ex- 
ample, the RCA experimental trans- 
mitter, W2XBS, had beer, operating on 
the old Channel 1 (44-50 MHz); because 
of the changes, they were forced to 
switch to the new Channel 1 (50-60 
MHz). 

However, soon after that things be- 
gan to look up. A member of the RMA 
had met with the FCC to ask just what 
the television industry could do to win 
approval of a set of standards. The FCC 
replied that if the industry could agree 
on one set of standards, they would be 
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approved without delay. Quickly, the 
RMA organized the National Televi- 
sion Standards Committee (NTSC). 
The NTSC was open to all major inter- 
ests in the television field whether they 
were associated with the RMA or not. 
Eventually, over 160 individuals be- 
came associated with the NTSC. On 
July 31, 1940, under the RMA's spon- 
sorship and with the FCCs blessing, 
the NTSC held its first meeting. 

With the opportunity to propose a set 
of standards to the FCC, you might 
have expected that the NTSC would 
simply have endorsed the existing 
RMA standards, but that is not what 
happened. Every aspect of the televi- 
sion-standards question was re-ex- 
amined and discussed at length. On 
January 27. 1941, the NTSC met with 
the FCC and presented a progress re- 
port. The preliminary NTSC standard 
presented to the FCC at that meeting 
closely paralleled the RMA standards. 
That seemed to indicate that the RMA 
standards were essentially correct. 
There was one important difference, 
however: The audio carrier was to be 
FM. The FCC had one reservation 
about the proposed standard — they felt 
that the 441-line standard recommended 
by the NTSC was too low. That stan- 
dard went way back to the first RMA 
standards of 1936, when both video 
sidebands were transmitted. It was 
common knowledge that the vestigial 
sideband system in use since 1938 
allowed a much higher line count and, 
accordingly, a better television picture. 
The NTSC agreed to re-examine that 
question and said that it would present 
more information at hearings that were 
to be held in March, 1941. 

Those hearings were held on March 
20, 1941. The NTSC standard that was 
presented at the hearing was almost 
identical to the one proposed earlier, 
except that the number of lines was in- 
creased to 525 lines. (Although the 
number of lines seemed to be random, 
it was not. The line count had to be an 
odd number and to be related to few 
multiples of odd numbers, such as 
3x3x7x7=441 or 3x5x5x7=525, for 
example. That was necessary for gen- 
eration of the synchronizing pulse.) 
The new standard was as follows: 

Lines: 525 

Frames: 30-per-second 

Scanning: interlaced (2:1) 

Bandwidth: 6 MHz 

Video carrier: AM modulated, ves- 
tigial sideband 

Audio carrier: FM modulated, ±75 
kHz deviation 
(later ±25 kHz devia- 
tion) 



Virtually all of the participants in the 
hearings (they went on for four days) 
o agreed that the NTSC Standards were 
g correct and should be adopted quickly. 
k The FCC was convinced that the indus- 

46 



try had finally agreed and the NTSC 
Standards were adopted as the national 
standard in April 1941. The effective 
date was July 1. 1941; commercial tele- 
vision could finally begin! 

When that "Opening Day" for com- 
mercial television finally arrived, only 
two television stations were licensed 
and ready for operation; WNBT (NBC, 
old W2XBS) transmitting on Channel I , 
and WCBW (CBS, old W2XAX) trans- 
mitting on Channel 2. Both of those sta- 
tions were in New York City. Soon 
after (on September 1, 1941) WPTZ in 
Philadelphia, transmitting on Channel 
3, came on the air. By the spring of 
1942, a total of four commercial sta- 
tions were in full operation and 10,000 
television receivers had been sold. 

Television's growth was halted by 
World War II, with the Defense Com- 
munications Board ordering the con- 
struction of new radio and television 
stations to end. Television programming 
was reduced to just four hours per 
week for the broadcasters already in 
operation (all devoted to war-related 
activities). 

As the end of the war approached, 
the FCC was faced with a monumental 
task. The war effort had brought about 
an extraordinary leap in communica- 
tions technology. Frequencies that had 
been thought to be useless were now in 
tremendous demand. The entire spec- 
trum had to be re-examined, with new 
allocations made and old ones revised. 
The FCC began by holding hearings on 
September 28, 1944. They were 
promptly overwhelmed. The 18-chan- 
nel television allocations in effect 
since 1940 were attacked by one group 
as being wasteful of the valuable 
VHF spectrum, yet another group urged 
an increase to 26 channels. Others 
urged the FCC to move all of the tele- 
vision allocations to (JHF frequencies 
immediately. But the television indus- 
try aruged that television had waited 
long enough and should develop now, 
using the existing allocations. 

After hearings that were held on 
February 14. 1945, it became clear that 
no group was going to get everything it 
wanted. In the FCCs final decision, re- 
leased on June 27, 1945, television's 
allocation was reduced to 13 channels, 
and FM was moved from the 42-50 
MHz slot to 88-106 MHz (the band was 
later increased to 88-108 MHz). The 
television interests were very unhappy 
that they were left with only 13 chan- 
nels, but the FM interests suffered a 
major blow because all of the existing 
stations had to go off the air and switch 
to new frequencies. In addition, 500,000 
home-FM receivers were now obsolete. 

The reduction to 13 television chan- 
nels was accompanied by new and re- 
organized frequency allocations (see 
Table 1). Again the broadcasters had to 
go off the air to switch frequencies. 



Our Channel 1 was still around, but it 
was moved back to the 44- to 50-MHz 
band that it had occupied from 1938 to 
1940. In addition, there was a restric- 
tion for Channel I : It could only be as- 
signed as a community channel, and 
was limited to a maximum power of 
1000 watts. Other TV channels were for 
metropolitan stations, with a maximum 
power of 50,000 watts permitted. All 
channels, except Channel 6. were shared 
with fixed and mobile services — a fact 
that left the television interests con- 
cerned about interference. The changes 
became effective March 1, 1946. 

1946 to 1948 

Even with the reduced number of 
channels, the boom was on! Manufac- 
turers quickly began producing televi- 
sion receivers, transmitters, antennas, 
etc. New television stations were being 
built all over the United States. The 
FCC had identified the top 140 metro- 
politan cities and assigned each at least 
one channel ; a total of 400 were to be 
allotted. The FCC received many more 
applications than it had available chan- 
nels. In an effort to provide the public 
with as many channels as possible, the 
FCC routinely threw away the "safety 
factor" of mileage between licensed 
transmitters. Television-receiver sales 
were doing very well, with 175,000 sold 
by the end of 1947. Manufacturers were 
selling television sets as fast as they 
could be made, even though the sets 
were rather expensive. (A typical set 
with a 10-inch screen sold for $375.) 

But problems began to appear. Propa- 
gation theories at that time predicted 
that television signals would not be re- 
ceived over the horizon— but they 
were, quite readily. So, even with just 
50 stations on the air, interference 
problems were beginning to appear. 
Meanwhile, the FCC had reduced the 
minimum distance between stations 
using the same channel to just 80 miles. 
An engineering study released by the 
FCC warned of interference problems if 
immediate action wasn't taken. That 
led to an FCC report, issued on May 5, 
1948, that ruled that television could no 
longer share its frequencies with fixed 
and mobile services, and that the 72- to 
76-MHz band could be used for fixed 
radio services only. 

But where could the mobile services 
be located if they couid no longer share 
the television allocations, and could no 
longer use the 72- to 76-MHz band? 
There was only one place to go — the 
television industry would have to give 
up another TV channel. But which 
channel would that be? The American 
Radio Relay League (an association of 
amateur radio operators) urged that 
Channel 2 be deleted so that the second 
harmonics of the 28- 29.7-MHz amateur- 
radio band would not interfere with 
continued on page 89 
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A FEW YEARS AFrER MAJOR ARMSTRONG FIRST DEMONSTRATED 

a workable system of wide band- FM radio broadcasting back 
in the i930's. he demonstrated how a subcarrier could be used 
to modulate the main carrier of an FM station, and how that 
subcarrier could carry information that was totally different 
from what was being transmitted on the main carrier. 

Many years later, in 1961. the basic techniques developed 
by Armstrong and modified by others resulted in the begin- 
ning of stereophonic broadcasting in the U.S.. using subcar- 
rier techniques which, though somewhat different from those 
first proposed by Armstrong, nevertheless fall into the general 
category for multiplexed FM. 

SCA 

In 1954 — several years before stereo broadcasting began— 
the Federal Communications Commission, concerned over 
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FIG. 1— AN FM -STEREO STATION that offers an SCA service does so at a 
frequency 67 kHz above the center frequency of its carrier. 



the increasing economic plight of struggling FM stations, au- 
thorized what came to be known as SCA transmissions. (SCA 
stands for Subsidiary Communications Authorization.) In 
those pre-stereo days, FM stations were permitted to transmit 
one or more subcarriers at frequencies between 25 kHz and 75 
kHz above the main carrier, and to modulate those sub- 
carriers with virtually any sort of useful information for use 
on a point-to-point basis. In other words, the station could 
lease its subcarriers to companies. The companies leasing 
the subcarriers could then charge a rental fee for receivers 
provided to subscribers who wanted to hear whatever was 
being transmitted on the subcarriers. 

The best known use of those subscriber-oriented services is 
for commercial-free background music. Such music, brought 
to us by such familiar names as Muzak, has been the butt of 
jokes and disparaging remarks almost from the day that SCA 
service began. Less familiar is the fact that SCA transmissions 
do not always consist of background music. In many parts of 
the country, SCA channels are used to provide a "talking 
book" service for the blind. And, with the shortage of regular 
radio-channel space becoming acute, some enterprising 
broadcasters are turning to SCA to provide foreign-language 
or ethnic programming for audiences whose numbers are too 
small to justify the assignment of a station-frequencv bv the 
FCC. 

With the advent of FM stereo in I96l, the space available 
for SCA channels was sharply reduced. Figure I shows the 
modulation spectrum of an FM-stereo transmitter. All of the 
frequencies given in the following discussion are referenced 
to the main carrier frequency. The sum (L+R) of the two 
audio channels occupies spectrum space from 30 Hz to 15 
kHz (the highest audio frequency permitted on FM), the 
stereo pilot-signal is found at 1 9 kHz, and the sidebands of 
the suppressed-carrier38-kHz AM subcarrier signal contain- 
ing the difference (L-R stereo information) occupy the 
space from 23 kHz to 53 kHz. That leaves only the spectrum 
space from 53 kHz to 75 kHz for SCA or private subcarrier 
use. Some guard- band space must be provided for, so the 
first practical subcarrier will have a frequency of around 57 
kHz. Stations transmitting in stereo and also providing an 
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SCA service generally select 67 kHz as their subcarrier 
frequency. 

Auto road information 

We recently learned about a new use for SCA. which is 
currently in service in West Germany. The new service is 
helping to solve road problems in that country. As most 
drivers know, there are AM and FM radio stations in almost 
every part of this country that broadcast traffic information as 
part of their regular programming. The same is true in West 
Germany and in other European countries. But the high 
density of traffic in Europe has caused problems that did not 
exist even a few years ago. 

The traffic problems, of course, are worst during rush hours, 
weekend peaks, vacation periods, etc. When the capacity of a 
road is exceeded, traffic jams occur, leading to road acci- 
dents — rear-end collisions and the like. The authorities in 
West Germany reasoned that information supplied promptly 
to drivers would help keep traffic problems to a minimum. 
Indeed, way back in the I960"s the government-controlled 
Radio Broadcast Network began giving traffic information at 
the end of hourly news broadcasts. It was quickly realized, 
however, that even such an expanded information service 
would be of little use unless the information were of a local 
nature (so that drivers in the immediate area of a problem were 
informed of it), and unless drivers could be readily alerted to 
the problem. 

As early as 1969, West Germany's well known Blaupunkt 
radio company began working on the problem and came up 
with a system that made it possible to distinguish a station that 
broadcast traffic news and information from the many other 
stations on the FM broadcast band. Some time later, that 
system was elaborated upon and became known as ARI 
(Automatic fioad /information). After extensive testing, the 
system was adopted in West Germany in 1974, and is in use 
today. Since then, the system has been submitted to the 
European Broadcasting Union (EBU) for adoptation as a 
standard and. after practical tests in Switzerland, has been 
recommended to all European countries for the dissemination 
of traffic information. Austria introduced the system in 1976. 
and trials in other European countries have also been taking 
place to assess ARI's merits. 

The ARI system 

The ARI system is used to identify stations that broadcast 
information about traffic conditions, as opposed to those that 
do not. That is especially useful to a driver who comes from 
another geographical area and is not familiar with local sta- 
tions. Using a specially designed, ARI-equipped, radio, the 
driver can "tune out" stations that do not broadcast traffic 
information, leaving only the traffic-information stations 
audible. 

One option in an ARI-equipped car radio automatically 
increases the volume to a predetermined level at the start of 
any traffic announcement, and returns it to its previous level 
at the conclusion of the announcement. Another option avail- 
able in ARI-equipped radios provides a visual indication (simi- 
lar to the familiar stereo-indicator light) when the driver tunes 
to a "traffic information" station. It is also possible to have 
traffic announcements override a cassette-tape program that 
the driver may be listening to while driving, with automatic 
return to the cassette when the announcement has been 
completed. 

Still another version of the ARI-equipped radio provides an 
advance warning that a traffic announcement is about to be 
made, using a brief "signature tune" ' to avoid startling a driver 
whose radio had been muted before the announcement, A 
suitably equipped ARI car radio can even warn a driver when 
a station's signal strength falls below usable levels as he leaves 
the station's area of coverage. That is useful as it will allow 
him to tune to another ARI-equipped station in his new 
region of travel. 
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FIG. 2— THE ARI SYSTEM adds a 57-kHz subcarrier to indicate the 
presence of an ARI station. 
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FIG. 3— THE PEAK AMPLITUDE of the 19-kHi stereo pilot-signal plus the 
57-kHz ARI subcarrier does not exceed that of the pilot signal alone. 



How ARI works 

An important characteristic of the ARI system is its ability 
to identify the station or stations in a given area that provide 
traffic information on a regular basis. Ordinarily, a driver 
would find it difficult and time consuming to single out a 
traffic-news station from all the others on the FM band in most 
metropolitan regions. With the ARI system, those stations 
that broadcast traffic information and are part of the ARI 
network transmit a continuous 57-kHz sub-carrier signal, 
known as the Station Identification signal (or "SK," from the 
German word "5endertennung "), That signal, nestled be- 
tween a normally used 67-kHz SCA subcarrier. and the upper 
frequency of 53 kHz that is present during FM-stereo broad- 
casts, is derived by tripling the 19-kHz pilot signal associated 
with stereo transmissions. The 57-kHz signal is therefore 
locked to the stereo pilot-signal both in phase and frequency 
relationship. 

The complete modulation spectrum of an FM transmitter 
operating in both stereo and ARI is shown in Fig. 2. Figure 3 
illustrates an important aspect of the ARI system. The 57-kHz 
subcarrier modulates the main carrier at half the level that the 
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FIG. 4— ALL THE FREQUENCIES AND TONES used in the ARI signal are 
derived from the 19-kHz stereo pilot-tone. 
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FIG. 5— ZONE- ID ENTIFI CATION TONE (a) is added to message-identifica- 
tion tone (b) to produce complex waveform (c). 



19-kHz pilot signal modulates the main carrier, or between 
four and five percent of total modulation. The waveform 
shown in Fig. 3-a represents the amplitude of the 19-kHz pilot 
signal, while the one in Fig. 3-b is a representation of the 
57-kHz ARI station-identification signal (the third harmonic 
of 19 kHz). Figure 3-c shows the algebraic addition of the two 
signals and it is clear that the peak amplitude of the resulting 
waveform is never greater than that of the original pilot signal. 
Thus, the combination of the pilot signal and the station- 
identification signal does not increase the frequency deviation 
of the main carrier. That also means that signal -to- noise 
ratios and station coverage-areas are not affected by the 
addition of the station identification signal. 

Area identification 

The limited range of FM transmissions presents both ad- 
vantages and disadvantages in a traffic-information system 
such as that. On the one hand, drivers can be certain that the 
traffic information they receive applies to the region in which 



they are. But it is also possible that, in certain areas, they 
would be able to receive more than one traffic-news station. A 
driver would want to be sure that he had selected the right 
station. 

To solve that problem, Blaupunkt developed a special zone- 
indicating system for ARI. The total area to be covered is 
divided into traffic areas that correspond closely to areas 
covered by local radio stations. As many as six different zone 
identifications can be used, designated by the letters "A" 
through "F." 

Each zone is assigned a very -low-frequency tone, which is 
used to modulate the 57-kHz ARI subcarrier, as shown in Fig. 
4. Extensive measurements and field observations have 
shown that no audible interference occurs as a result of that 
added modulation. Zone or area identification frequencies are 
derived by dividing down the 19-kHz pilot tone; the values 
used in performing the division are also shown in Fig. 4. Depth 
of modulation of the 57-kHz ARI subcarrier signal is limited 
to just 60%. 

Traffic message signals 

While many drivers Want to stay tuned to traffic-news sta- 
tions throughout their travels, there are others who would 
prefer to hear only the traffic announcements but not the rest 
of the program material. For example, they might wish to 
converse with fellow passengers, preferring to keep the 
radio's volume level low, or to listen to a cassette tape for part 
of their trip, even though their car radio remained tuned to an 
ARI station. 

For that reason, it was decided to use a seventh low-fre- 
quency tone, at a frequency of 125 Hz, to modulate the 57-kHz 
subcarrier and serve as a mess age- identification signal. The 
modulation level of that extra signal is set at half the value 
used for zone-identification tones and the tone is transmitted 
for the entire duration of the traffic message. Figure 5 shows 
how the modulating frequency of a zone or area identification 
adds to the 125 Hz "message identification" modulating fre- 
quency, with the latter having 50% of the amplitude of the 
former. 

An important advantage of the ARI system is that all of the 
tones it uses, as well as the basic 57-kHz subcarrier itself, are 
derived from the stereo pilot-frequency through division or 
multiplication of the 19-kHz stereo pilot signal. Because of 
that relationship to the 19-kHz stereo pilot-signal, the design 
of the ARI radio receiver is greatly simplified. 

What's available 

The simplest and least expensive type of ARI receiver is 
one in which only traffic-news station-identification is used. 
In that type of receiver, an indicator light comes on when the 
driver tunes to a traffic-information station. If he wishes, he 
can push a button to mute all other stations, allowing only the 
ARI-equipped one(s) to come through, A somewhat more 
sophisticated receiver is one that combines station identifica- 
tion and message indication. Still another type can interrupt 
the playing of a tape cassette when a traffic message begins, 
switching to FM reception for the duration of the message, 
and then switch back to the cassette. 

The ultimate ARI system uses a car radio with signal-search 
capability combined with an ARI circuit. The signal-search 
feature is designed to stop only at traffic -informal ion stations 
and, when leaving the area of the local transmitter, it auto- 
matically searches for another traffic- information station. If, 
having left one zone and entered another, no other station 
with the same identification letter can be received, a warning 
tone informs the driver that a new zone-letter should be 
selected. 

Reports from West Germany indicate that the ARI system 
has proven to be of great benefit. With all industrialized coun- 
tries looking for unused communications channels, SCA fre- 
quencies offer a convenient means for providing new and in- 
novative forms of point-to-point communications. R-E 
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TELEPHONE 

IN-USE 

MONITOR 



Do you embarrass easily? This phone line 
monitor will eliminate unintentional eaves- 
dropping by indicating when a phone line's 
in use. 



CHRISTOPHER M. DUNN 

EVER PICK. UP THE EXTENSION PHONE IN 

your home, only to find out that the line 
is already in use, and have someone get 
upset because you're interrupting his 
(or her) call? (It's always my sister 
talking to one of her boyfriends.) Well, 
if you have that annoying situation, or 
would just like to know when the phone 
line is in use, this simple and inexpen- 
sive device will do the trick. 

What the phone-line monitor does is 
to flash an LED whenever a telephone 
connected to that line is off its hook. 
Most of the parts needed to build it can 
most likely be found in your junk box. 
and construction is simple — the moni- 
tor can easily go on a piece of perforated 
board. 



How it works 

Let's look at what 
happens to the tele- 
phone line when 
someone takes a 
phone off the 
hook. Nor- 
mally, 
with all 
phones 
hung up. a potential of approximately 
48-volts DC exists across the two wires 
of the line. If any phone is picked up, it 
shunts across the line, and the voltage 
drops down to about six volts. That 
change is what is used to trip the monitor. 






The circuit is shown in Fig I. With 
the monitor connected across the 
phone line's red and green wires, and 
with all phones on-hook. a relatively 
strong potential is developed across re- 
sistor R2 (through Rl and R3 — more 
about them later). That positive voltage 
keeps the base-emitter junction of 
transistor Ql biased off. With Ql off, 
there is no base current for transistor 
Q2; it is off, too. That keeps ICI from 
flashing the LED because the return 
path back to the battery is not com- 
plete. This IC, an LM3909 is a low-power 
LED-flasher that needs only an elec- 
trolytic capacitor to flash an LED from 




FIG. 1— BOTH POLARITY AND VOLTAGE at phone lines must be known in order for monitor to work. 
Use a voltmeter to determine them. 
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FIG. 2— COMPONENT PLACEMENT is not critical. Board and batteries are held in place by double- 
sided foam tape. If you wish, an IC socket can be used to hold the transistors as well as the IC. Keep 
the transistor leads as short as possible. 



PARTS LIST 

All resistors Vj watt, 10% 

R1, R3— 2,2 megohms* 

R2— 330,000 ohms 

R4 — 33,000 ohms 

Capacitors 

CI— 470 pF, 10 volts, electrolytic 

Semiconductors 

LED1 — jumbo red LED 

Q1— 2N3906 or similar PNP-type 

Q2— 2N2222 or similar NPN-type 

IC1— LM3909 LED flasher 

B1, B2— 1'/2-volt "C" cell 

Miscellaneous: perforated, construction 
board, case, 16-pin IC socket, double- 
sided foam tape, etc. 

"See text 



WARNING 

Current FCC rules (Part 68) forbid 
direct connection of customer- 
owned equipment that is not FCC 
type-approved to telephone com- 
pany lines. To use unapproved 
equipment, an approved protective 
coupler must be installed. Check 
with your local phone company for 
details. 



\ X A or 3 volts. I picked that arrange- 
ment for flashing the LED because the 
IC consumes so little power that, even if 
it were active continuously, the two 
"C" flashlight batteries would last well 
over a year. 

When someone picks up a telephone, 
the phone-line voltage drops, and the 
potential across R2 practically dis- 
appears. That allows transistor Ql to 
conduct, which, in turn, supplies base 
current to Q2. which also then con- 
ducts. When Q2 switches on, it provides 
the return path for IC1. and the LED 
starts flashing about three times a 
second. If all phones are hung up again, 
the voltage returns to 48 volts, shutting 
everything off. 

Because the device connects directly 
to the phone line. I have taken precau- 
tions to insure that the line-monitor 
does not interfere with the normal op- 
eration of the phone system. 

First, the unit is battery-operated, 
using two "C" cells. Under no cir- 
cumstances should an external power 
supply be used. That insures that no 
hazardous voltages or earth grounds 
can be connected to the phone line. 



Second, Rl and R3 provide 2.2 
megohms of resistance on either side of 
the active circuit. (4.4 megohms total). 
While a single, large resistor could have 
been used in place of Rl and R3. 1 find 
it good practice to isolate as much as 
possible — again, as a safety precaution. 
Those resistors load down the line 
little, if at all. 

Construction 

The circuit can be built on perforated 
construction board and mounted in any 
small box (Fig. 2). The "C" cells may 
be held by battery clips, or soldered di- 
rectly to wires from the board. Every- 
thing is held in place by double-sided 
foam tape. The LED is mounted in the 
lid of the box. In Fig. 2, you will notice 
that a 16 pin IC socket is used to hold 
both the IC and the two transistors. 
While I found that to be the most con- 
venient way to mount those components, 
the socket is optional. 

Don't be surprised if the monitor 
starts blinking at you as soon as you 
apply power. Remember, it's a high 
voltage that turns it off. With nothing 
connected to it, the monitor thinks it's 
seeing a low voltage (in this case, very 
low), and turns on, 

installation 

The values given for resistors R I and 
R3 (2.2 megohms) are for telephone 
systems using 48 volts, as measured 
with alt the phones. on the hook. In 
some parts of the country the voltage 
used may be different and. if you are 
uncertain about its value in your area, 
check it out with a voltmeter. Be care- 
ful when you make that measurement — 
that voltage can be dangerous! 

If you obtain a reading that is con- 
siderably different from 48 volts, take 
that reading and divide it by 22. That 
will give you the correct value, in 
megohms, for Rl and R3. 

The monitor will not work if it is 
hooked up backwards (Rl must go to 
the positive line), but it will not be 
harmed, either. Just reverse the leads 
to the phone, and you'll be in business. 

With the monitor connected, before 
you pick up the phone, check to make 
sure the LED is not flashing. If it is. the 
line is in use. (It's probably my sister 
again.) 

Also, check the November 1979 > 
issue of Radio-Electronics for the Music- ^ 
on-Hold adaptor. Build them in the ^ 
same box for a super telephone add- g 
on. R-E u 
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HOW TO ALIGN 
VIDEO IF CIRCUITS 



Aligning video- IF strips isn't as difficult as you may think. 
Here are some helpful hints. 



JACK DARR 

SERVICE EDITOR 

MANY TECHNICIANS CONSIDER V1DEO-IF 

alignment to be the most complex task 
they have to perform. But that's not 
true — the stages involved are not more 
complicated, it's just that there are more 
of them than in a radio! And, as the 
saying goes. "Complicated things are 
just a lot of simple ones strung together. 

AM and FM radios have relatively 
narrow bandpasses — 10 kHz in the case 
of AM; from 200 to 250 kHz in the case 
of FM. Generally, they use cascaded 
circuits (one circuit right after the other) 
operating on a single frequency. Video- 
IF stages have bandpasses as wide as 
5 MHz — -they're known as controlled- 
bandpass, wideband IF's — and in most 
respects are similar to the ones in radios, 
except that the tuned circuits are not all 
aligned on the same frequency. 

The important thing in performing 
video [F-stage alignment is not gain, 
but rather the overall response of each 
stage. That is easy to adjust with a 
sweep generator, which we'll discuss 
shortly. 

The video IF-strip consists of several 
cascaded amplifier stages, each with a 
tuned circuit at its input, output, or at 
both ends. Each stage has an ideal bell- 
shaped curve representing its response. 
The cartoon in Fig. I shows how the 
tuned circuits in an IF stage work. Each 
resonant circuit in the stage "pushes the 
curve up" at its resonant frequency. Us- 
ing several circuits gives us the wide 
bandwidth we need. (The two figures 
sitting on the ends of the curve and hold- 
ing it down will be discussed later.) 

Figure 2-a shows the overall response 
of one [F-stage, with one of the tuned 
circuits peaked at the wrong frequency. 
The dip in the curve caused by this mis- 
alignment is obvious. In Fig. 2-b the 




FIG. 1— EACH RESONANT CIRCUIT in the IF strip works to give the bandpass curve the correct 
shape. 



Traps 

Shaping the response of an EF stage 
means not only boosting certain fre- 
quencies, but also attenuating or elimi- 
nating some of them. That's what the 
two figures sitting on the ends of the 
curve in Fig. I are doing. 

Figure 3 shows the two types of 
resonant circuits used in curve shaping. 
The parallel-resonant circuit at the right 
of Fig. 3-a boosts the response at the 
resonant frequency, as shown in Fig. 
3-b. The series -re sonant circuit at 
the left of Fig. 3-a does the opposite — 
it removes signals at its resonant fre- 
quency. (It has a very low impedance at 
resonance.) 

Series-resonant circuits are used to 
reduce the strength of, or get rid of en- 
tirely, unwanted signals at specific fre- 
quencies. When they perform that func- 
tion, they are called traps. 

Traps are never used within the band- 
pass range; they are used to shape the 
slopes of the ends of the curve and to 
insure that signals from other channels 
do not get into the IF strip. The major 
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FIG. 2— AN OFF-FREQUENCY circuit will alter 
the shape of the curve. Retuning it will restore 
the curve to normal. 



misaligned circuit has been retimed to 
the correct frequency and the overall 
response of the stage is now what was 
intended. That's how all the resonant 
circuits in an IF stage work — they alter 
both the height and the shape of the 
curve at the points they affect. When an 
I F stage is properly aligned, the result- 
ing curve looks pretty much like the one 
in Fig. 2-b. 
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FIG. 3— A SERIES- RES ON ANT circuit has low 
Impedance and acts as a trap. A parallel- 
resonant one reinforces the signal. 




FIG. 4— A REPRESENTATIVE IF CURVE, show- 
ing all the key marker-frequencies. 

difference between tuning traps and the 
other resonant circuits in the IF strip is 
that the traps are always adjusted to give 
minimum response. Because they de- 
termine the shape of the endpoints of the 
response curve, tuning the traps is al- 
ways the first part of any TV-IF align- 
ment procedure. 

Sweep alignment 

To align a TV-IF circuit properly, it is 



FIG. 5— SWEEP AND MARKER SIGNALS are 
mixed in the marker adder to create a marked- 
sweep curve to be fed to an oscilloscope. 

important to be able to see the response 
of the entire curve. That way, the effect 
of any adjustment on the overall shape 
of the curve is instantly obvious. If you 
try using single-signal methods, and tun- 
ing each circuit for maximum, you can 
wind up with some very interesting 
results! Therefore, sweep-alignment 
equipment, which allows you to view 
the entire curve at once, is required. 

The original sweep-frequency gen- 
erators were called "wobbulators" be- 
cause they wobbled (swept) the signal 
back and forth; the response-curve of 
the IF strip was displayed on an oscillo- 
scope. What they didn't do was to lo- 
cate, or mark, the critical frequencies on 
that curve. 

There are nine different frequencies 
(see Fig. 4) that are critical to IF-strip 



alignment, and it is important that ad- 
justments be made exactly at those fre- 
quencies. To locate them, a marker gen- 
erator is used. 

Marker generators 

In the early days, markers were 
placed on the curve by a tunable RF 
signal-generator. The disadvantage of 
that was that only one marker could be 
seen at a time. The signal generator had 
to be retimed each time a new frequency 
was checked. (There was a way around 
that. The critical points could be 
marked . one by one, on the screen of the 
oscilloscope with a grease pencil. That 
system worked fairly well as long as the 
sweep generator was not retuned.) 

Another disadvantage was that when 
the marker frequencies were fed through 
the video- IF-strip together with the 
sweep signal, the curve could be badly 
distorted if the level of the marker signal 
was too high. The marker generator also 
had to be very accurately calibrated. 

Current sweep -generators 

The current generation of sweep gen- 
erators makes alignment a lot simpler. 
They have two very useful features. 
First, they have separate, crystal-con- 
trolled, markers for each key frequency. 
Any, or all, of the markers can be used 
at any time. 

The other feature is a circuit called a 
post-injection marker-adder (or just 
"marker adder," for short). The marker 
adder is actually separate from the 
sweep generator and only the sweep sig- 
nal goes through the circuits being 
aligned. A small portion of that signal 
is fed to the marker adder, and the 
markers are added electronically at that 
point. The marker-adder's output is 
then fed to the scope. Figure 5 will give 
you an idea of how that works. 

The crystal-controlled markers are 
extremely accurate because each one is 
generated by a separate circuit. Further- 
more the markers cannot cause curve 
distortion in the IF stage because they 
never pass through it. 

With today's equipment, and a little 
knowledge of what's going on, vidco- 
IF-strip alignment turns out to be a lot 
less complicated than you may have 
thought it to be. R-E 
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DESIGNING 
CIRCUITS 
WITH OP-AMPS 



Perhaps the most universal 
integrated circuit is the oper- 
ational amplifier. Here's how 
to design your own op-amp 
circuits 

JOSEPH J. CARR 



THE INTEGRATED CIRC ITT WAS INVENT- 

ed in the early 60" s. and has taken off 
like a rocket ever since. Devices have 
grown steadily in complexity. The early 
j[iA703. for example, contained only a 
few transistors and a couple of resistors, 
and was used extensively as an FM IF 
amplifier... and not much else. The 
uA703 was a real hit. but that device is 
now considered "low technology" and 
is no longer used. 

We now have MSI and LSI (Medium 
Scale Integrated and Large Scale /Inte- 
grated) devices that may contain hun- 
dreds or thousands of transistors and 
other components on a single chip. They 
are even developing VLSI (Very Large 
Scale Integrated) circuits. 

The biggest portion of the IC market 
are the digital lC's. but don't count 
analog devices down and out quite yet: 
they are alive and kicking in many areas 
of technology and can out-perform de- 
vices made only a few years ago. 

There are several technologies used 
for creating transistors and other com- 
ponents on a slab of semiconductor 
material. This slab is referred to as a 
substrate. There may be several layers 
of material in the integrated circuit of 
which the substrate is the bottom-most. 




FIG. 1— AN INTEGRATED CIRCUIT is formed by 
diffusing layers Of p-type and n-type material on 
a p-type substrate. The uppermost layer is an 
insulating layer of silicon dioxide. Connections 
to the n-type and p-type material are made 
through this layer and are indicated by vertical 
lines. The equivalent circuit is shown in b. 

The usual substrate is approximately 6 
mils thick, with a typical cross-sectional 
area being 50 x 50 mils, with some up 
to 1 60 x 1 60 mils, [n Fig. t-a. the sub- 
strate is shown as P-type semiconductor 
material. 

The second layer is made of N-type 
material, and is grown as an extension of 
the P-type substrate crystal. In opera- 
tion, that PN junction must be main- 
tained at a reverse bias potential or the 
IC will be destroyed. That region is ap- 
proximately 5 to 30 micrometers thick. 
The next region is P-type material, while 
the uppermost is again N-type material. 
Lastly, a layer of silicon dioxide is 
formed over the top of the silicon stab. 
The silicon dioxide is an insulating mate- 
rial and connections to the various re- 
gions are made through that layer, indi- 
cated in Fig. I -a as vertical lines. 

The equivalent circuit is shown in Fig. 
l-b. In this case, a transistor is in series 
with a resistor and capacitor. The tran- 
sistor is formed from elements of the 
second, third, and fourth layers of the 
substrate. Since the transistor is an 
NPN device, the collector and emitter 
terminals are connected to N-type (sec- 
ond and fourth) layers of the substrate. 
The series resistor is formed bv the re- 




FIG. 2— OP-AMP INPUT CIRCUIT is actually a 
differential amplifier that requires a bipolar 
power supply. 

sistance of a section of the N-type sec- 
ond layer. It is connected to the emitter 
section by depositing a metallized strip 
over the silicon dioxide. 

The capacitor is formed by sandwich- 
ing the silicon dioxide between an N- 
type layer and a metal ization layer. The 
dielectric of the capacitor is the silicon 
dioxide layer. 

Integrated circuits do not often con- 
tain capacitors because of the size and 
cost. In general, only small-value (pico- 
farad-range) capacitors can be inte- 
grated onto the substrate. Hybrid cir- 
cuits, which use a combination of inte- 
grated-circuit technologies and discrete 
component techniques, often use small 
tiny capacitors called chip capacitors. 
Those capacitors are mounted on a ce- 
ramic substrate along with several un- 
packaged IC chips. 

The operational amplifier 

The operational amplifier is a linear 
integrated circuit that has an immense 
variety of applications. The op-amp can 
be used in relatively complex circuits, 
yet the design rules are easy to master. 
The typical operational amplifier has 
two inputs, called inverting and non- 
inverting inputs. That is not a require- 
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ment in [he definition of the operational 
amplifier, but it is true that almost all 
op-amps have two inputs: Only a few 
devices on the fringes of the linear 
IC market are op-amp-like, yet have 
but one input (the LM302 device, for 
example). 

The operational amplifier was de- 
signed originally to perform mathemati- 
cal operations in analog computers. 
That means that it had to operate on a 
variety of input-data values, and then 
be able to produce an output of either 
polarity depending upon the required 
answer. 

As a result, operational amplifiers re- 
quire a dual-polarity power supply. The 
positive (+V) power supply is positive 
with respect to ground, while the nega- 
tive I— V) power supply is negative with 
respect to ground. 

Figure 2 shows a typical input circuit 
for an operational amplifier. The two 
transistors (Ql and Q2) of the differen- 
tial pair are connected so that their emit- 
ters are fed from a single constant-cur- 
rent source (I,). The constant-current 
source will produce a constant current, 
despite changes in the load resistance. 
Most IC constant-current sources are 
bipolar transistors, biased in a particular 
manner. In Fig. 2. the two emitter cur- 
rents (I, and I,) are derived from the 
constant source 1,. We know from 
KirchotTs current law that the following 
relationship holds true: 



I, + 1,-1, = 



or 



I, + [, = 1, 



(I) 
(2) 



For the purposes of this discussion, 
we are going to assume that the emitter 
and collector currents of the two tran- 
sistors are equal (i.e.. I c , = l c: and l EI = 
I E2 >. In actual fact they are different by 
two to five percent, but that does not 
present a problem. 

Let's assume that a voltage (V,) is 
applied to the base of transistor Ql. 
Whal happens? How does the circuit 
respond? When V, is made positive, the 
collector and emitter current of Ql (I,) 
will increase. That increase in current I, 
must (by equations 1 and 2) cause a de- 
crease in current U. Current U is the 
emitter current in the transistor Q,. 
Since I, decreases, the voltage drop 
across resistor R3 also decreases (i.e. I, 
X R3 decreases). The output voltage V„ 
is the difference between the collector 
potential and the voltage drop across 
resistor R3. so a reduction in 1, causes 
an increase in V Q . Here we have a posi- 
tive increase in V, causing an increase 
in output-potential V t) . The base of 
transistor Ql is. therefore, the non- 
inverting input. 




FIG. 3— SCHEMATIC SYMBOL and industry 
Standard pinout of an operational amplifier. 




FIG. 4— BIPOLAH POWER SUPPLY can be built 
using batteries as shown. 




FIG. 5— BASIC INVERTING AMPLIFIER. The gain 
is determined by the ratio of R2 and R1. Point A 
is called a virtual ground. 





TABLE 1 


1. 


Infinite input impedance 


2. 


Infinite open-loop (no feed- 




back) gain 


3. 


Zero output impedance 


4. 


Infinite bandwidth 


5. 


Zero noise contribution 


6. 


Both input voltages track each 




other. 



Now let's examine what happens 
when an input voltage (V,) is applied to 
the base of transistor Q2. When voltage 
V, is positive, current L increases. 
When current U increases, the voltage 
drop across resistor R3 increases. The 
increased voltage drop across R3 causes 
a decrease in the output voltage. There- 
fore, the bass of transistor Q2 is the 



inverting input: a positive input volt- 
age produces a decrease in the output 
voltage. 

Out put- voltage V Q is normally zero 
when both input voltages (V | and V,) are 
equal. 

Operational amplifier symbol 

The operational amplifier symbol 
used in circuit diagrams is shown in Fig. 

3 . It consists of a triangle with the output 
at one apex, usually oriented hori- 
zontally. Some texts follow the IEEE 
convention of using the straight-back 
symbol (as shown here) for linear am- 
plifier IC devices, and a similar version 
with a curve back for the operational 
amplifier. In Radio-Electronics, how- 
ever, we use the more common conven- 
tion — as shown in Fig. 3. 

The two inputs of the operational am- 
plifier are labeled (-) for the inverting 
input and (+) for the nonin verting input. 
The +V and —V power-supply termi- 
nals may or may not be shown in some 
schematics. Many people delete the 
power-supply terminals on their draw- 
ings for the sake of simplicity. Make no 
mistake about it. however: The power- 
supply terminals are still to be con- 
nected! The pin-out numbers shown in 
the illustration were originally for the 
74! device only, but that particular 
arrangement is now considered the "in- 
dustry standard." Most commercial in- 
tegrated -circuit op-amps use that pinout. 

The +V and —V power-supply termi- 
nals are not +V and ground, but two 
separate power supplies of opposite po- 
larity with respect to ground. The +V 
power supply is positive with respect to 
ground, while the —V power supply is 
negative with respect to ground. A bat- 
tery version of the typical operational 
amplifier power supply is shown in Fig. 

4. Note that this power supply has a 
ground connection, but there is no 
ground terminal on the operational am- 
plifier symbol! The input and output po- 
tentials are measured with respect to 
ground, so the ground must come from 
the power supply. 

Operational amplifier properties 

A simple linear amplifier using an op- 
erational amplifier is shown in Fig. 5. 
We can analyze the operation of this 
circuit by using Kirchoff s current law 
and the basic properties of the opera- 
tional amplifier. For purposes of discus- 
sion, we will consider the properties of 
an ideal operation amplifier. Table I 
lists the six basic properties of the ideal 
operational amplifier: g 

An infinite input impedance means ao 
that the input neither sinks nor sources i 
current. The input impedance of any £ 
amplifier is given by V in /I in . If the input S 
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will neither accept (sink) nor generate 
(source) current, then I jn is zero and the 
input impedance is infinite. In actual op- 
erational amplifiers, which are not ideal, 
the input impedance is not quite infinite; 
but it's extremely high. Some low -cost 
cheapie operational amplifiers are only 
able to offer input impedances of 100,000 
ohms, but most devices can boast I 
megohm or more. A few devices, such 
as the RCA BiMOS devices (which have 
MOSFET input transistors) have input 
impedances of 1.5 teraohms (1.5 X 10 1: 
ohms)! That reflects input currents of 
picoamperes or nanoamperes. 

Infinite open-loop gain means that the 
amplifier gain is infinite when there is no 
negative feedback present. In real op- 
erational amplifiers, the open- loop gain 
will be 20,000 for cheapies. and over 
1 .000.000 for some premium devices. 

An ideal operational amplifier is said 
to have a zero output impedance. In real 
operational amplifiers, however, we 
find output impedances of less than 200 
ohms, with most under 75 ohms. 

Infinite bandwidth means that the de- 
vice will amplify all signals applied to 
the input, regardless of frequency. But. 
that is not the case in real operational 
amplifiers. Many devices operate into 
the HF region and some devices operate 
into the low VHF region. Most common 
operational amplifiers, however, are se- 
verely limited in frequency response. 
The popular 741 device, for example, 
has a frequency response of only a few 
kilohertz. 

Zero noise-contribution means that 
the op-amp adds no noise to the signal it 
amplifies. Unfortunately, most opera- 
tional amplifiers fall far short of that 
ideal: Some premium (high cost) devices 
offer very good noise performance, but 
most common operational amplifiers do 
not perform well as low noise-amplifiers. 

Both input voltages track each other. 
What does that mean? It means that ap- 
plying a voltage to one input requires us 
to treat the other input mathematically 
as if it, too, were connected to the same 
voltage. That is not merely some theo- 
retical device used in mathematical 
formulas; it is real. If you apply 4 volts 
to the nonin verting input, then you can 
measure 4 volts at the inverting input 
also! That phenomenon is one of the 
most important of the ideal properties! 

I n verti ng-f ol I o wer circu its 

Figure 5 shows the circuit for the 
inverting-follower configuration. An in- 
verting follower uses the inverting input 
w of the operational amplifier. Note that 
=£ the noninverting input is grounded in 
O this circuit. That is the same as saying 
E that the noninverting input is at zero 
y potential. A result of ideal property No. 
[jj 6 listed in Table I is that the inverting 
O input must now be treated as if it were 
5 also at zero potential. The inverting in- 
5 put is essentially grounded, even though 




FIG. 6— BASIC NON-INVERTING amplifier. The 
input signal is fed to the non-inverting input 
terminal. 



not physically connected to ground. 
That confusing state of affairs is not 
made too much clearer by the name usu- 
ally given to the phenomenon: "virtual 
ground." The virtual ground is treated 
as a ground even though it is not actually 
grounded through a piece of wire. 

What do we know about the circuit in 
Fig. 5? We know that the currents are as 
follows: 

l, = V in /Rl (3) 
and. 

I, = Vo/R2 (4) 
we also know from KirchofFs current 
law that: 

I, = -l 2 (5) 

So, by substituting equations 3 and 4 
into equation 5, we obtain: 

V in /RI = -V /R2 (6) 

We can solve equation 6 for V„. there- 
by obtaining the transfer equation for 
the inverting follower: 

V D =-V in xR2/Rl (7) 

The gain of any amplifier is the quo- 
tient V / V, n , which in this case is R2/R 1 . 
That relationship means that we can set 
the gain of the inverting-follower opera- 
tional amplifier circuit by setting the 
ratio of two resistors! The absolute val- 
ues of the resistors are not important, 
only their ratio. For example, if the 
feedback resistor (R2) is 100.000 ohms, 
and the input resistor is 1000 ohms, then 
thegainR2/RI is 100,000/1,000, or 100. 

There is a problem associated with 
the inverting follower. The input impe- 
dance is low, being limited to the value 
of in put- resistor R 1 . That is because one 
end of Rl is grounded as a result of the 
"virtual" ground. The apparent solu- 
tion to the problem is to use an input 
resistor that has a sufficiently high 
value. But that is not always possible, 
due to gain problems (remember, the 
open-loop gain is not infinite), and be- 
cause certain problems with real opera- 
tional amplifiers are made worse by us- 
ing high-value resistors in the feedback 
and input circuits. Unless phase inver- 
sion is needed in the circuit, there may 
be good reason to opt for the non-invert- 
ing folio wer. 

Non-inverting follower with gain 

Figure 6 shows the circuit for the non- 



in verting-follo wer configuration. In this 
circuit, the signal is applied directly to 
the non-inverting input of the operation- 
al amplifier. The feedback network is 
the same as in the inverting follower, 
except that R I is now grounded. 

Recall ideal property No. 6 listed in 
Table I: Applying voltage V in to the 
noninverting input has the effect of plac- 
ing the other (inverting) input at the 
same potential. Since there is no phase 
inversion in the circuit, the output signal 
has the same polarity as the input signal, 
so: 

I, =X, 
By the same sort of reasoning as in the 
previous case: 

I, = Vj n /RI (9) 
and: 

l2 = <V -V in )/R2 HO) 

We can obtain the transfer equation 
for the circuit by substituting equations 
9 and 10 into equation 8, which yields: 
V in /R!=(V - V in )/R2 (II) 

Algebraically rearranging equation 1 1 
vields: 

V ir x[(R2/Rl)+ i] = V (12) 

Equation 12 is the transfer equation 
for the non-inverting follower with gain 
circuit shown in Fig. 6. Note that the 
circuit will always have a gain of at least 
1, since the gain factor is (R2/R I ) + I. 

The input impedance of the non- 
invert ing-follower circuit is very high, 
being limited by the input impedance of 
the operational amplifier. Recall that 
typical operational amplifiers have an 
input impedance greater than I meg- 
ohm, with some models offering impe- 
dances as high as 10'- ohms. The non- 
inverting follower, therefore, is best 
suited for use with high-impedance cir- 
cuits. In the case of some oscillator and 
timer circuits, it also relieves us of the 
problem of considering the effects of the 
input impedance of the amplifier on R-C 
time constants. 

Unity gain non-inverting followers 

In the non-inverting-follower circuit 
shown in Fig. 6, the feedback was only a 
fraction of the output signal and was set 
by a voltage divider consisting of RI 
and R2. Let"s investigate what happens 
when we feed back all of the output sig- 
nal . We can accomplish that by connect- 
ing the output of the operational am- 
plifier to the inverting input directly, as 




FIG. 7— UNITY-GAIN AMPLIFIER has high input 
impedance and low output impedance. This cir- 
cuit is used as a buffer. 



shown in Fig. 7. 

Substituting Rl = in equation 12 
yields: 

V =V ]n (13) 

Thus, the gain of the circuit shown in 
Fig. 7 is equal to I . To understand why. 
recall ideal property No. 6. We know 
that if V )n is applied to the non-inverting 
input, then that same potential must also 
exist on the inverting input. But the in- 
verting input is also connected to the 
output, so Vj n must also exist on the 
output of the operational amplifier! 

OK. but what's the use of a unity-gain 
amplifier? Aren't amplifiers supposed to 
amplify? The voltage amplification is 
nearly unity in that circuit (0.9999999), 
yet the output impedance is very low. 
Since the input impedance of the opera- 
tional amplifier is very high, then it be- 
comes obvious that the unity-gain fol- 
lower can be used for impedance trans- 
formation without loss of amplitude be- 
tween a high-impedance source and a 
low-impedance load. Also, the unity- 
gain non-inverting follower can be used 
as a buffer stage to provide some isola- 
tion without either a change of ampli- 
tude, or phase inversion. 

Differential amplifiers 

The two input terminals of an opera- 
tional amplifierare complementary: that 
is, they produce an equal but opposite 
effect on the output signal. If a voltage is 
applied to the non-inverting input, the 
output will have the same polarity as the 
input signal. But. if that same voltage is 
applied to the inverting input, then the 
output will have the opposite polarity. 
The gain of the amplifier in each case is 
the same, but the output polarity is op- 
posite. The inputs of the operational am- 
plifier are. therefore, differential. The 
actual input voltage seen by the op-amp 
is the difference between the potentials 
applied to the inverting and non-invert- 
ing inputs. We can. therefore, use the 
operational amplifier to make a differen- 
tial amplifier. 

An example of a simple operational 
differential amplifier (diff -amp) is shown 
in Fig. 8. This circuit is the simplest form 
ofadiff-amp. 

The gain of this circuit is: 

Gain = R3/RI (14) 
Provided that 

R] = R2 (15) 

R3 = R4 (16) 

The ideal differential amplifier will 
not respond to a common-mode voltage 
(that is, a signal voltage applied equally 
to both inputs simultaneously). The real 
differential amplifier, however, will re- 
spond somewhat to a common-mode 
voltage and produce a small output 
voltage, called the common-mode error 
voltage. The ratio of the common-mode 
voltage {a voltage applied equally to 
both input terminals) to the common- 
mode error voltage (resulting error 
voltage that appears at the output of the 




FIG. 8— DIFFERENTIAL AMPLIFIER circuit am- 
plifies the difference between the two input 
signals. 



op-amp) is called the common-mode re- 
jection ratio (CMRR) and is expressed in 
dB. Some operational amplifiers have a 
CMRR of 120 dB (1.000,000:1). while 
even garbage-grade blister-pack op- 
amps have CMRR ratings in the range of 
60 dB! 

The differential amplifier is used ex- 
tensively in circuits where noise pick-up 
is a factor. The human electro- 
cardiogram signal, for example, is very 
weak (1 mV), yet interference from 60- 
Hz power lines can be several volts on 
an 8-foot cable leading to the patient 
being monitored. The result is that the 
signal is completely swamped by 60-Hz 
interference that is 1000 times greater! 
However, if we treat the electrocardio- 
gram signal from the surface of a pa- 
tient's body as a differential signal, we 
find that the 60-Hz signal will be seen by 
the differential amplifier as a common- 
mode signal, whereas the electrocardio- 
gram signal is seen as a differential sig- 
nal. The gain of the amplifier may be 
1000 for the differential signal and the 
amplifier will significantly attentuate the 
60-Hz components. The result is an 
electrocardiogram trace that is essen- 
tially free of 60-Hz interference. 

Operational amplifier problems 

The properties of the ideal operation- 
al amplifier are never realized in practi- 
cal devices. The ideal properties are 
closely approximated in some premium 
devices, but there is always some dis- 
crepancy. Those problems fall into sev- 
eral categories. We have already dis- 
cussed the matter of frequency response 
and common-mode rejection ratios. We 
also find that there are several DC-offset 
problems that cause the output voltage 
to be non-zero at times when it should 
be zero. 

There are several sources of offset 
voltage. One is the bias currents of the 
transistors used in the input circuit. Re- 
member that the ideal operational am- 
plifier has an infinite input impedance, 
which means that the input terminals 
will not sink any current. But real opera- 
tional amplifiers are built from real 
transistors that require bias current. 
The bias current for some premium 
grade devices may be nanoamperes, or 



even picoamperes. but in somecheapies 
the bias current may be a fraction of a 
milliampere! The error voltage gen- 
erated at the output of the operational 
amplifier by this bias current is equal to: 

I bias x Rf 
where R t - is the resistance of the feed- 
back resistor. Also, the bias current will 
cause a voltage drop to appear at the 
input terminal that is equal to the 
product of the bias current and the 
parallel combination of the feedback 
and input resistances [R 1 x R2/(R 1 +R2)]. 
One method for reducing the error 
voltage caused by the input-bias current 
is shown in Fig. 9. That circuit works 
because the operational amplifier input 
circuit is symmetrical, meaning that 
identical currents will flow in both input 
terminals. If the value of resistor R3 is 
equal to the parallel combination of Rl 
and R2, then both input terminals see an 
equal resistance to ground. The bias 
current at each input terminal will then 
generate an equal error voltage at each 
input terminal and the common-mode 
rejection ratio will cancel the effect at 
the output terminal. 




FIG. 9— INPUT BIAS CURRENT causes art error 
voltage to appear at the output of the op-amp. 
The voltage drop across resistor R3 (caused by 
the input bias current) cancels the output error 
voltage. 



Unfortunately, input-bias currents 
are not the only source of offset voltages 
on the output line. There are actually 
several causes, some of them inside of 
the operational amplifier and others 
from outside sources (for example, the 
power supply). The circuits shown in 
Figs. 10 and 1 1 will allow us to cancel 
any type of offset voltage, including the 
offset voltage caused by the input-bias 
current. 

The circuit shown in Fig. 10 is used 
with operational amplifiers that have 
offset compensation terminals. Those 
terminals allow us to balance the emitter 
currents of the input amplifier transis- 
tors to allow for offset variations. 

Another, more universal, method for 
cancelling the offset voltage is shown in ^ 
Fig. II. In this circuit, which can be ^ 
used whether or not the operational am- i 
plifier has offset-compensation termi- jS 
nals, we add a current to the input sum- fS 
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FIG. 10— OFFSET COMPENSATION terminals 
are provided on some op-amps. Potentiometer 
R1 is adjusted to eliminate offset errors that 
appear at the output. 




FIG. 11— SIMPLE CIFICUIT for eliminating offset 
errors with op-amps that do not provide offset 
compensation terminals. 



FIG. 12— SINGLE-POLARITY POWER SUPPLY 
can be used with an op-amp by biasing the non- 
inverting input at half the power-supply voltage. 
In this case, resistors R3 and R4 are equal. 

mation junction of the inverting follower 
(or the non-inverting follower, if de- 
sired) that exactly cancels the output 
offset voltage. Resistors Rl and R2 are 
the normal input and feedback resistors 
used in the amplifier, while R3 and R4 
are part of the offset cancellation circuit. 
Potentiometer R4 is adjusted so that 
current I 3 exactly cancels the normal 
offset voltage and no more {otherwise, 
the offset-cancellation voltage becomes 
an offset in its own right. ) 

The operational amplifier is designed 
to operate from bipolar power supplies. 



During normal operation, the -V and 
+V power supply contributions to the 
output voltage depend upon the polarity 
of the input signal. When the input sig- 
nal is zero, the respective contributions 
are zero. But what happens when the 
operational amplifier must be operated 
from a single-polarity power supply? In 
that case we must bias one input (usu- 
ally the non-inverting input) to some po- 
tential between zero and the power-sup- 
ply voltage. The output voltage will 
be equal to that potential when the input 
signal is zero, and will swing about the 
bias potential when the input signal is 
non-zero. In most cases (see Fig. 12) the 
non-inverting input is biased at one-half 
+ V by making resistors R2 and R3 equal 
to each other. r-e 
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SERVICE 
QUESTIONS 

HALF RED-BLUE, HALF GREEN 

I've got a Phllco C7261TMA-1 whose 
screen is red-blue on the left and green 
on the right, t changed the picture tube 
(the old one was bad, anyhow), but that 
didn't help. Where do I go from here? — 
LB., Salt Lake City, UT 

I've seen almost the same thing — 
also tn a Phifco, The left half was gold 
and the other blue. Try scoping all the 
B+ lines around the bandpass-amplifier 
stages— any point that has a bypass 
capacitor on it. You should see no 
signal's at all. If you do, one of the by- 
passes isn't working and you will get 
feedback that upsets the color. 

(Feedback: Thanks for the idea. The 
scope showed all kinds of signals on 
the B+ lines. I replaced both of the big 
filter capacitors and that cured the 
color problem and some others in the 
horizontal and vertical circuits.) 

TOP-STRETCH CURE 

My good buddy Bill Stiles, of Holls- 
boro, MO, has sent me another of his 
jewels. He had asked about top-stretch 
in an Admiral 12HI0 and I suggested 
checking the .039 nF capacitors in the 
vertical-output grid circuit. 

He did, and although they checked 
out OK, he decided to replace C74 and 
C76 anyway. That cured the stretch! 



(And showed up another problem. The 
vertical- centering control wouldn't 
work properly. A new one set every- 
thing right.) 

If you run into this sort of problem in 
this or similar chassis, try new capaci- 
tors, even if the old ones look OK. 

HOT RESISTOR 
This RCA CTC-31A burns up R 1 63 (the 
plate load-resistor from the horizontal- 
oscillator plate to B+) and then loses drive. 

A new resistor brings back the HV for 
about two minutes and then the resistor 
burns up again. The tubes, etc. all seem to 
check out. What's going on here?— B.C., 
Kent, OH 

This sounds familiar — we ran into 
almost the same thing in a CTC-22 
some time ago. The horizontal-oscilla- 
tor plate in this set is fed by a "parallel 
path:" At turn-on, voltage is fed through 
R163 from B+; after the set warms up, 
the oscillator is fed through a pair of 
220K resistors in series from boost and 
R163 doesn't have to carry so much 
current. 

Check to see whether one or both of 
the 220K units are bad and replace 
what's necessary. If they were bad, 
R163 would have had to carry the full 
load, and it's only a '/i-watt type. Re- 
place it with a I -waiter just for luck. 

ODD PICTURE 
» Ve gof a TS941 Quasar. I get a couple 
of black patches near the top of the raster— 
they come and go, as well as writhe. Even- 



tually the picture goes dark and narrow 
and compresses in the center, making a 
bright vertical streak. This is weird!— J.G., 
Oak Park, IL 

It certainly is. I've heard of some- 
thing like this before. The cause of the 
problem is usually a big 500 pF filter 
capacitor, Q508, located under the 
power-supply chassis. The negative 
connection breaks loose or becomes 
intermittent. Make sure the ground 
lead is good, and well soldered. 

LOSS OF VIDEO 

(Ve got good sound but no video in this 
RCA KCS-169B. The base of the video 
amplifier (Q3) is OK with no signal (+2 
volts), but goes to -5.5 volts when signal is 
applied, cutting off that stage. Replacing 
the transistor did no good. The video sig- 
nal to the base is too high (5.5 volts); it 
should be 2 volts. Any suggestions?— 
W.M.. Springville. NY 

Yes! You should recheck the Q3's 
base circuit; that is L8, R22, R24, and 
R3 to ground. Apparently there is some 
positive voltage being fed into the con- 
trol circuit from the detector-return 
circuit and R2l to ground. I'd say that 
this should go more positive with in- 
creasing signal strength since it comes 
off the detector cathode. That should 
prevent the base of Q3 from being 
driven into cutoff. Check the video-bias 
control to see if it does anything; it 
should. I'd also check the little choke 
for an open circuit, etc. Also check for 
bad solder joints. R-E 
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UNTIL RECENTLY. NOBODY SEEMED TO 
care too much about good UHF-TV 
reception, and most people were con- 
tent to take whatever quality they could 
get. The situation became serious 
enough to warrant an investigation by a 
committee made up of FCC and indus- 
try representatives. They published 
their findings late in 1980. and their 
major conclusion was that the most 
direct way to improve UHF-TV recep- 
tion was through effective receiving- 
antenna systems. 

Adding more gain 

Antenna selection and feedline con- 
siderations were discussed in the July. 
1981 issue of Radio- Electronics, and 
we'll take a closer look at them in Pan 2 
of this article, but what happens if the 
proper antenna and feedline are used 
and we still don't get the results we 
want. What then? The next step is to 
consider a mast-mounted preamplifier. 

First, let's clear up a common mis- 
conception about preamplifiers. Many 
people believe that a preamplifier aids 
reception by boosting the signal level: 
that's only partly true. What is more 



This inexpensive antenna 
mounted UHF-TV preamplifier can add more 
than 25 dB of gain to your system and pull in 
signals you never knew were there. You'll 
also learn how to optimize your UHF reception 
through other means. 



important is that a preamplifier reduces 
the system noise-figure, which is the 
overall limiting factor to any receiving 
system's sensitivity. 

There are two sources of noise — ex- 
ternal and internal. External noise may 
be cither atmospheric noise or man- 
made noise from electrical discharge-.. 
At UHF frequencies, external noise is 
very low. so the major noise source is 
internal — circuit noise. There is a great 
deal of room for improvement here, 
smce a typical UHF tuner has a noise- 
figure of approximately 12 dB. The 
amount of noise introduced by the From 
end of a receiver pkiys a major pan in 
establishing the overall receiver noise- 
figure, because each successive stage 
amplifies the noise introduced in the 
preceding stages. 

The effect of gain on overall-system 
noise-figure can be calculated using the 
following formula: 



N, - noise- factor of the second stage 
N 3 = noise-factor of the third stage 
G | = power gain of the first stage 
G ; = power gain of the second stage 
Note that all numbers must be in 
terms of power gain, because the use of 
dB will result in large errors — especially 
when low noise-figures are involved. 
Noise-factor can be converted to noise- 
figure using the following formula 

Nf (g) = 10 log, N 

Where: 

g = gain in dB 

N = noise factor 

Nf = noise figure 

Noise-figure can be converted 
noise-factor by using the formula: 



N 



log-i Nf (g) 
10 



N T - N, 



N LJ ] 



N. 



1 



G, G, 



In the same way, power gain (G) ca 
be calculated from gain (g) as follows: 




Where: 

\ | - overall-system noise-factor 
N | = noise-factor of the first stage 



log -'(g) 

10 
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FEEDLINE 



UHF 

TUNER 



8 ' 2Sd8 

NF ■ 3,SdB 

N * 2,24 

G ■ 316 



g ■ -7dB 
NF • TdS 
N ■ 5.01 
G ■ 0.2 



g ■ lQdB 

NF = 12dB 

N > 15.85 

G - 100 



w , jM . S.01-1 + 15.85-l 
T 316 316X0.2 

N F = 10L0G,,] 2.49 - 3.96dB 



2.49 






FIG. 1- — PLACING A PREAMPLIFIER with a gain of 25 dB and a noise-figure of 3.5 dB at the antenna-end 
of a UHF receiving- system gives a total noise-figure of 3.96 dB. 





FEEDLINE 



» PREAMP 



-7dB 
7dS 
6.01 
0.2 



a - 26dB 

NF » 3.5dB 

N - 2.24 

G - 316 



9 * lOdB 

NF • IZdB 

N < 16.85 

G ■ 100 



N T - 5.01 + 3J*=1+'5.M-U n 48 
02 316X0.2 

N F = 10LOG, 11.48 =10.59dB 



FIG. 2— PLACING THE SAME PREAMP at the receiver-emf of the system increases the noise-figure to 
10.59 dB. 



Now that we've introduced those re- 
lationships, let's look at a model of a 
typical receiving system. Figure 1 
shows a block diagram in which we 
consider the feedline to be the first 
stage. (That is valid in our calculations, 
as you will see.) Gain can be negative as 
well as positive: in the case of the feed- 
line, we consider the insertion loss to 
be negative gain. The noise-figure of 
the feedline is essentially equal to the 
loss. 

Let's see what happens when we add 
a preamplifier with a gain of 25 dB and a 
noise-figure of 3.5 dB. first at the anten- 
na as shown in Fig. 1, then with the 
amplifier at the input of the receiver as 
in Fig. 2. 

With the preamp at the antenna, the 
total calculated noise-figure for the 
three elements shown in Fig. 1 is 3.% 
dB. By putting the feedline ahead of the 
preamplifier, as shown in Fig. 2, the 
noise-figure increases to 10.59 dB. As 
you can see. the noise-figure is im- 
proved by 6.6 dB by putting the ele- 
ment with the lowest noise-figure (the 
preamp) first. A general rule of thumb 
in receiver design is that each stage 
should have at least 10 dB more gain 
than the noise-figure (in dB) of the sub- 
sequent stages of the receiver. By 
placing the preamp first we eliminate 
the noise-factor and attenuation effects 
of the feedline, because the preamp has 
a gain of more than 10 dB over the 
losses induced by the feedline. 



Another benefit of having the pre- 
amplifier located at the antenna is im- 
proved flatness of the transmission 
line's VSWR (Voltage Standing Wave 
/?atio); even the best antenna designs 
do not have a constant feedpoint im- 
pedance over their frequency range. 
The result is that the VSWR of the 
feedline varies with frequency. Two 
adverse effects of a high VSWR are in- 
creased losses, and reflections that de- 
grade picture quality — especially in the 
case of color. With the preamp, how- 
ever, it is easy to design a broadband 
output-circuit, thus making the match 
to the line better and lowering the 
VSWR on the longest part of the feed- 
line. The antenna will still exhibit what- 
ever mismatch characteristics it has, 
but the resulting mismatch will occur 
only on the portion of the line between 
the antenna and preamplifier. That will 
be of little consequence, because of the 
short line-length involved, and the pre- 
amplifier will effectively buffer the re- 
maining feedline to the set or distribu- 
tion system. 

Commercially available UHF pre- 
amps have gains ranging from 12 to 22 
dB with noise-figures in the range of 3 
to 8 dB. (You can perform gain and 
noise calculations as shown above 
using the appropriate figures), 

A preamp you can build 

You can improve your UHF recep- 
tion for less than $35.00. The preamp 



PARTS LIST— PREAMP 

All resistors Vt watt, 5% 

R1— 82.000 ohms 

R2— 820 ohms 

R3— 39.000 ohms 

HA — 390 ohms 

Capacitors 

C1, C2— 3.3 pF chip capacitor 

C3, C4 — 2,7 pF chip capacitor 

C5, C6— 680 pF, ceramic disc 

C7 — 0.01 jjF, ceramic disc 

Semiconductors 

Ql , Q2— BFQ85 or BFR90 

L1-L3— See text 

L4— 10 ^H choke (3'/z turns No. 30 wire- 
wrap wire through Vs-inch ferrite bead) 

J1. J2 — bulkhead-mount female "F" con- 
nectors 

Miscellaneous: Double-sided PC board 
(etched one side), enclosure, solder, etc. 

A kit of all parts for the UHF preamp, in- 
cluding power supply and balun (the 
balun will be discussed next month), is 
available for S34.50plus $2.00 for shipping 
and handling. An assembled version is 
available for $47.50 plus $2.00 for ship- 
ping and handling. Both are available 
from: 

RaySon Electronics Corp. 
1010 12th St, Suite 5 
Sparks, NV 89431 



Mieromart 

508 Central Avenue 

Westf ield. NJ 07090 

(201)654-6008 

Quest Electronics 
P.O. Box 4430 
Santa Clara, CA 95054 
(800) 538-8196 (except CA) 
(408)988-1640 






All suppliers accept MC and Visa. Please 
add sales tax where applicable. 



that will do the job is unusual because, 
for its price, it provides exceptional 
gain (25 dB typically) with an excep- 
tionally low noise-figure (only 3.5 dB, 
maximum). Its performance exceeds 
that of any of the under-5100 commer- 
cial preamps tested by the FCC. While 
the device is intended to be used out- 
doors as an antenna-mounted unit, it 
can also deliver reasonable performance 
if used indoors at the TV receiver. 

Several factors contribute to its high 
performance, the primary one being 
use of two microwave-type transistors. 
Those devices are useful up to 1. 5 GHz 
and have a noise-figure of less than 2 
dB over the entire UHF-TV spectrum. 
Figure 3 shows gain vs. frequency and 
noise-figure vs. frequency plots for the 
transistors. (They are actually integrated 
circuits that have broadband impedance- 
matching networks right on the chip.) 
The devices have nominal input and 
output impedances of 75 ohms, so no 
tuning is requited and circuits built 
around them are extremely stable. 
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FIG. 3— TRANSfSTOHS USED IN PREAMP show 
excellent gain-vs. -frequency (a) and noise-fig- 
ure- vs.- frequency (b) responses. 

The second contributing factor to 
that preamp's performance is the PC 
board 's design; the RF path on the 
board is actually a 75-ohm transmis- 
sion-line section, or stripline. The use 
of stripline construction continues the 
75-ohm transmission line right to the in- 
put and output terminals of the transis- 
tors, thus insuring proper impedance- 
matching to the devices for optimum 
performance. To take maximum ad- 
vantage of the stripline construction, 
the RF coupling-capacitors are micro- 
wave chip-capacitors, which are de- 
signed to be integrated into the stripline 
with a minimum of disturbance in the 
line's characteristics. Stripline con- 
struction is used almost exclusively in 
microwave equipment and this preamp 
makes an ideal project for experimenters 
to gain experience with microwave- 
equipment construction techniques. 

Figure 4 shows a schematic of the 
circuit. The input and output circuits 
are both 75 ohms, (Since we discussed 
the differences in losses between wet 
300-ohm twinlead and wet 75-ohm coax 
earlier, there should be no doubt as to 
why the output cable to the TV set 
should be coaxial cable). 

The first stage of the preamp is biased 
for a collector current of approximately 
4 mA for the best noise -figure, and the 
second stage is biased for a collector 
current of approximately 10 mA for 
optimum gain. The input filter, con- 
sisting of CI, C2, and LI, is a high-pass 
filter that rejects anything below about 
500 MHz. While that frequency falls 
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FIG. 5— HIGH-END RESPONSE of preamp is in 
excess of 25 dB. 



around channel 20, the rolloff char- 
acteristics are sufficiently broad for the 
amplifier to have a gain of 15 to 18dBat 
the low end of the UHF band. Con- 
sidering the overall response of a typical 
antenna, feedline and TV tuner, the 
low-end rolloff of the amplifier is more 
than offset by the higher response of 
the other system components. The am- 
plifier's frequency response is shown in 
Fig, 5. a normalized response-curve for 
three prototypes tested. It should be 
noted that the high-end response is 
better than 25 dB even at channel 70, a 
feature that is not found in many com- 
mercially-available amplifiers; many of 
them roll off sharply before channel 60. 

Preamp construction 

Figure 6 is a foil pattern for the strip- 
line preamplifier. For the stripline sec- 
tion to exhibit the desired characteristics, 
the board material must be glass-epoxy 
double sided material, '/is-inch thick. 




FIG. 6— PREAMP IS CONSTRUCTED on double- 
sided PC board, only one side of which is 
etched. 




FIG. 7— BARE PC BOARD shows where holes 
for "F" connectors, transistors and disc capaci- 
tors are drilled. 



The three elongated "S"-shaped sec- 
tions are inductors LI, L2, and L3; L4 
is made by winding 3W turns of No. 30 
wire-wrap wire through a small (W-inch) 
ferrite bead. The bead should be lo- 
cated as close to J2 as possible. 

The input and output connectors are 
F-type connectors that are soldered to 
the rear (unetched side) of the board, 
with the center pins passing through the 
board directly into the stripline sections. 
The copper around the two center-con- 
nector holes on the rear must be re- 
moved so the pin will not short out 
against it. That is easily done by hand 
with a Vfc-iuch or larger drill bit. Apply 
pressure gently while twisting it in the 
hole — the foil will be removed and the 
insulating glass-epoxy board exposed. 
Stop there — you don't want to weaken 
the material. Figure 7 shows the large 
and small holes that have to be drilled 
for the jacks, transistors, and disc 
capacitors. 

Assembly is reasonably straightfor- 
ward: Fig. 8 shows the component 
placement. The two emitter leads on 
the transistors are bent at right angles 
just beyond the point where they 
narrow. The base and collector leads 
are cut short at the same point. The 



transistors are inserted into the holes in B 

the board from its etched side with the ^ 

collector lead (marked by a dot on the <g 

case) facing down and toward the out- M 
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FIG. 8 — TRANSISTORS ARE MOUNTED from 
etched side of board. " F" connectors are mount- 
ed from unetched side. 



FIG . 11— SIM P L E P O WER SU PP L Y for prea m p. If des i red, an off-the-shelf 9-vott wall-plugOCsupplycan 
be used, or 12-volts taken from TV set providing it is not "hot chassis" type. 
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FIG, 9— MOST COMPONENTS are tack-soldered 
to etched side of board. Exceptions are disc 
capacitors, transistors, and connectors. 
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FIG. 10— CLOSE UP OF BOARD shows choke 
L4 and small chip capacitor to its right. See 
text for details on soldering chip capacitors. 

put connector (J2). The emitter leads 
must be passed through the board and 
soldered on both sides of it. The other 
transistor-leads should lie flat against 
the stripline section. 

While it is possible to use W-watt re- 
sistors, (4- watt units have been found 
to give better performance. Keep all 
leads as short as you can. 

The chip capacitors have to be very 
carefully installed. They are extremely 
small and light, and the surface tension 
of molten solder will cause them to 



PARTS LIST— POWER SUPPLY 

Capacitors 

C1— 500 pF, 16 volts, electrolytic 
C2 — 1000 pF. ceramic disc 
S e m ico n ductors 
D1-D4— 1N4001 

L1— 10 ^H choke (3 Vz turns No, 30 wire- 
wrap wire through Vi-inch ferrite bead) 
T1 — 12 volts, 50 mA or greater 
F1— 1 A amp fuse 
J1 , J2 — female "F" connectors 
Miscellaneous: baluns (see text), wire, 
solder, etc. 



stick to the tip of the iron. To mount 
them on the board, you should work 
slowly and carefully with a fine tip on 
the iron and fine-gauge solder. Apply a 
very small amount of solder to the PC 
board first, and then, with a pair of 
tweezers, carefully position one end of 
the capacitor against it. Heat the solder 
momentarily with the iron until the 
solder flows, and hold the capacitor in 
position with the tweezers while you 
remove the iron. That will tack one end 
of the capacitor to the board and then 
you can go ahead and solder the other 
end. 

The two sides of the board have to be 
connected for best operation. That is 
easily done by forming two short lengths 
of wire (resistor leads, for example) 
into "U""s, slipping them onto the 
board with one leg of the "U" on each 
side of it, and soldering. The "U"'s 
should be located as close as possible 
to the input and output jacks. 

The circuit can be assembled in less 
than an hour, and once it's together, 
it's ready to use. The completed board 
is shown in Fig. 9. (Note that two of 
the holes shown in Fig, 7 are not used.) 
A close-up view of coil L4 and one of 
the chip capacitors is shown in Fig. 10. 

Since the preamp is a broadband 
device, there is no tuning or alignment 
required. It should be mounted in an 
enclosure; the two coaxial connectors 
secure it to that enclosure. The box 
can be either metal or plastic, and the 



preamp can be used either indoors or 
outdoors. Best results are obtained 
when the preamp is mounted right 
at the antenna, but in many instances, 
good results can still be obtained with 
the preamp mounted indoors near the 
TV set. An interesting combination 
for indoor use has the stripline pre- 
amplifier with the $6.95 Radio Shack 
15-623 antenna. Georgia Tech engineers 
rated that antenna as "...significantly 
superior to other indoor antennas eval- 
uated." 

Power supply 

The preamp requires approximately 
12-volts DC for operation. The voltage 
is not especially critical, and the pre- 
amp will operate reasonably well at any 
voltage between 9 and 15 volts; how- 
ever, the best noise-figure is attained at 
12 volts, The power is run up the feed- 
line. Choke L4 on the preamp board 
prevents the output signal from flowing 
into the power bus, while C4 blocks the 
DC from being short circuited by Q2. 

The preamp requires only 15 mA for 
operation. Figure 1 1 shows the circuit 
for a power supply that can be used to 
power the unit, and a means for con- 
necting the 12-volts to the set end of the 
cable. J 1 connects to the preamp and J2 
connects to the set. 

If you do not want to build your own 
supply, you can use a small wall-plug 
DC supply, A 9-volt, 100-mA supply 
will deliver between 12 and 14 volts 
when lightly loaded. Surprisingly, 200- 
mA supplies provided only 11 to 12 
volts under the same conditions. How- 
ever, either would be adequate — there 
is little difference in performance ap- 
parent with supply voltages between 9 
and 15 volts. 

If you're careful, power can also be 
"stolen" from the TV set itself if it is 
not of the hot-chassis type. 

You'll need to modify a commercially 
available balun for use with the preamp. 
We'll show you how to do that, and 
some things to consider when selecting 
an antenna and feedline, when we con- 
tinue this article. R-E 




Trouble shooting 
DIGITAL 
CIRCUITS 



Troubleshooting procedures and tools for digital 

logic-circuits are quite different from those used in analog work. 

Here's an introduction to working with digital IC's. 

ROBERT L. GOODMAN 



THE DIGITAL INTEGRATED-CIRCUIT HAS 

revolutionized the electronics industry 
and, in many areas, now dominates it. 
Because of the digital explosion, you 
will find more compact, complex, and 
powerful troubleshooting instruments 
and devices. Unfortunately, the digital- 
IC boom has given a big headache to 
the analog-circuit troubleshooter. Be- 
cause of the fundamental differences 
between analog and digital circuits, the 
troubleshooting techniques and the 
types of instruments that must be used 
differ greatly from those required in 
analog work. One of the first, and most 
useful, tools you will encounter in trouble- 
shooting digital-logic circuits is the 
logic probe. 

About logic probes 

Digital logic works using two voltage 
levels to express either an "on" or an 
"off' state. "On" is usually in the 
neighborhood of +5 volts, and is re- 
ferred to as a logic-high state or "1." 
"Off" is at or near volts, and is called 
a logic-low state or "0." We'll go into 
more detail on the workings of digital 
logic later. 

Logic probes quickly tell you how — 
or whether — a digital circuit is operat- 
ing at the point being tested by indicating 
what logic state is present. Suppose, 
for example, that a test point is supposed 
to go to a logic-high state under certain 
conditions. A logic probe will indicate 
whether or not the line actually does go 
high when it's supposed to, or whether 



it is, perhaps, permanently at a logic- 
high level. 

Some probes have a memory func- 
tion and can be used to monitor a line 
for intermittent pulses, or noise spikes 
("glitches") that can upset logic -circuit 
operation. 

Logic probes are powerful trouble- 
shooting tools because of their por- 
tability, low price, and simple operation. 



Using a logic probe 

Logic probes indicate logic states 
with tamps or LED's. Some use colored 
LED's in various patterns to show logic 
states. The LED's show whether a 
logic state is high, low, or alternating 
(pulsing); or whether an open circuit 
exists. 




FIG. 1— SOME OF THE logic probes and pulsers 
used for digital troubleshooting. 



Must logic probes provide the following 
features: 

• High or low pulse-indication 

• Pulse-train indication 

• Stretching capability for short pulses 

• 10 nanosecond pulse-response 

• Pulse memory 

• Undefined logic-state indication 

• Ability to test different logic-families 
Figure I shows a few of the various 

logic probes that are available. From 
left to right they are the Global Spe- 
cialties Corp. model LP-l and LP-2 logic 
probes, the DP- 1 pulser, and B&K- 
Precision's model DP-50 logic probe. 



FIG. 2— GLOBAL SPECIALTIES' LP-2 logic 
probe, like most others, derives its power from 
the circuit under test through clip leads (top). 



The Global Specialties LP-2 logic 
probe shown in Fig. 2 is protected 
against over-voltage and reverse volt- 
age that might be applied to its power 
leads. To use the probe, connect its 
black-clip lead to the power-supply 
common ( — ) and the red-clip lead to V cc 
of the system under test. In order to 
minimize the possibility of power-sup- 
ply spikes or other spurious signals 
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from affecting the operation of the 
probe, connect the power leads as close 
to the point being tested as possible. 

The B&K-Precision DP-50 digital 
probe (shown in Fig. 3) is designed for 
quick analysis of digital circuits, and is 
compatible with TTL. DTL, RTL. 
CMOS and high-noise-immunity logic. 
Three LED's at the probe-tip indicate 
the presence of digital pulses, and high 
and low logic-states. Two switches 
allow you to select TTL or CMOS logic- 
thresholds, and pulse stretch or 
memory modes. In the pulse stretch 
mode, short-duration pulses are stretched 
for a clear visual indication. In the 
MEMORY mode, a single digital pulse will 
cause an LED to remain lit until the 
memory circuit is reset. The probe thus 
has the ability to "freeze" an indication 
of digital-logic action. 

Pulse stretching 

Probably one of the most important 
features of a logic probe is its ability to 
"stretch" a 10-nanosecond (ten-billionths 
of a second) pulse to 100 milliseconds 
so that the LED will stay illuminated 
long enough to be observed. That pulse 
stretching is accomplished by using the 
leading edge of the short pulse detected 
to trigger a flip-flop whose time delay is 
100 ms. Single pulses flash the probers 
LED"s once, while trains of pulses will 
usually cause them to blink at a 10-Hz 
rate, regardless of pulse-frequency. 
Generally, just knowing that pulse 
activity is present is enough. (If the 
pulse-frequency is important, use a fre- 
quency counter or oscilloscope.) 

Digital vs. analog troubleshooting 

When troubleshooting circuits con- 
taining analog devices, you usually 
need only test resistance, capacitance, 
or voltages. The total circuit may be 
quite complex, but each component in 
the circuit performs a simple task and 
its .operation can usually be checked 
out easily. If necessary, each resistor, 
capacitor, diode, and transistor can be 
tested individually by using a signal 
generator. VTVM or DMM, diode 
checker, or scope, together with con- 
ventional troubleshooting techniques. 
With integrated circuits, though, it is 
impossible to check the individual 
components on the chip; you must 
troubleshoot the device as a whole. 

A significant difference between cir- 
cuitry made up of discrete components 
and digital IC's lies in the complexity of 
the functions performed by the latter. 
Instead of measuring simple charac- 
teristics, you need to observe complex 
and rapidly occurring digital signals and 
to determine whether they're correct. 

Vet i lying proper digital- IC operation 
requires observing several inputs while 
simultaneously observing two or more 
outputs. Thus another difference be- 
tween analog circuitry built from dis- 
crete components and digital IC's is the 




FIG. 3— SWITCH-SELECTABLE threshold levels 
(ttl/cmos) are common on logic probes such 
as B&K-Precision's DP-50. 



number of inputs and outputs for each 
component and the need to check them 
simultaneously. 

Digital IC's contain many complex 
circuits. Should any portion of such an 
IC fail, it would be difficult to pinpoint 
the area of failure — and impossible to 
repair or replace it (you can rebuild pic- 
ture tubes, but not IC's). Consequently, 
to troubleshoot circuits made up of 
digital IC's involves locating not a por- 
tion of an IC that's gone bad, but, rather, 
just the IC itself. Replacing it usually 
restores the circuit to working order. 

For effective troubleshooting of digi- 
tal circuits, it is necessary to take ad- 
vantage of the digital nature of the sig- 
nals involved. Tests and techniques to 
troubleshoot analog circuits do not do 
that and are inefficient when used for 
digital circuits, 

TTL logic-signals 

A typical TTL ( Transistor- Transitor 
Logic — the most common digital-logic 
family) logic signal is shown in Fig. 4. 
The appearance of a similar pulse-train 
on the screen of an oscilloscope is 
shown in Fig. 5. The scope displays 
voltage with respect to time, but for 
digital pulses, exact values are not im- 
portant. A digital signal exists in one of 
two or three states — high, low, or unde- 
fined (in-between states)— each deter- 
mined by a threshold voltage. It is the 
value of the signal voltage with respect 



to those thresholds that determines the 
logic-state of a digital signal. 

As Fig. 6. shows, if the signal level is 
greater than 2.4 volts, it is considered 
to be a logic "high." For a logic-"low" 
the voltage must be below 0.8 volts. 
The precise value is not important as 
long as it is above or below the threshold, 
and not in the "undefined" area. When 
using a scope, you must always deter- 
mine whether the signal meets the thresh- 
old requirement for the desired digital 
state: a logic probe will tell you that. 

Each gate in a TTL logic family has a 
certain propagation-delay time, rise 
time, and fall time. Those times rarely 
change, so scope checks of timing 
parameters contribute very little to the 
troubleshooting process. 

The circuit in Fig. 7, showing a simple 
TTL totem-pole device (the output 
transistors are "stacked" like a totem 
pole, hence the name), illustrates a 
problem created by the TTL logic-family 
In either state — high or iow — it has a 
low output-impedance. In the low state 
that is about 5 or 10 ohms to ground. 

That presents a problem for in-ctrcuit 
pulse injection (used to determine how 
the device is operating by "force-feed- 
ing" it a pulse). A device used to inject 
a pulse at a point that is driven by a 
TTL output must have sufficient power 
to override the low-impedance output 
state. Most signal sources used for 
troubleshooting do not have that capa- 
bility. Thus the trouble shooter is forced 
either to cut the printed-circuit runs or 
lift IC leads in order to pulse the circuit 
to be tested; that is time consuming and 
also can damage other circuits. 

For those reasons a scope and tra- 
ditional signal -sources are not very use- 
ful. And, since many diodes and tran- 
sistors are packaged in the IC, diode 
checkers are largely useless. With the 
complexity of today's electronic cir- 
cuits, it makes good sense to find the 
most efficient troubleshooting method. 
In most cases, oscilloscopes, diode 
checkers, and voltmeters are best 
suited for use with analog circuits, 
where they really shine. Special-pur- 
pose equipment, such as logic probes 
and putsers (see below), should be used 
when working on digital equipment. 

Logic probes provide a quick way 
not only to detect, but also locate, 
breaks in a PC run. Since an open signal- 
path may allow IC inputs after the 
break to "float" to an undefined state, 
a logic probe can be used to test the 
input of each IC for such a state. Once 
a floating input is detected, the logic 
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FIG. 4 -TRAIN OF DIGITAL PULSES consists of a square wave whose values alternate between 
(approximately) S-volts and 0-volts. 
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FIG. 5 — DUAL-TRACE SCOPE shows two trains ot pulses. Vertical lines in 
invisible because transition between states is extremely fast. 
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FIG. 6— VOLTAGE THRESHOLDS determining 
logic states. Contrary to popular belief, a logic- 
"htgh" is not always 5-volts. 



in the internal circuitry (often called the 
steering circuitry) of the IC. 

In addition to those four internal 
failures, there are four types of faults 
that can take place in the circuitry ex- 
ternal to the IC. They are: (1) a short 
between a signal path and V cc or ground. 
(2) a short between signal paths, (3) an 
open signal path, and (4) a failure of an 
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FIG. 7— TWO-INPUT NAND GATE. Totem-pole configuration at output results in low impedance, 
making some conventional tests difficult to perform. 



probe can be used to follow the circuit 
back from the input searching for the 
break. That can be done because the 
circuit before the break will show valid 
logic levels (either high, low, or pulsing) 
while the circuit after the break will 
probably show undefined levels. 

IC failures 

To troubleshoot digital-IC circuits, it 
is important to know what types of 
faults to expect. They can be divided 
into two main classes — those caused by 
failures inside the IC, and those caused 
by circuit failures outside the IC. 

There are four types of internal IC- 
failure: (1) an open bond at either an in- 
put or output. (2) a short between an 
input or output and V cc or ground. (3) a 
short between two pins, and (4) a failure 



analog component, such as a resistor, 
capacitor, or semiconductor device. 

Logic pulsers 

Logic pulsers inject a single pulse of 
the proper amplitude and polarity into a 
circuit. If a point was at a logic-' low," it 
will automatically be pulsed high, and if 
it was high it will be pulsed low. Pulsers 
are useful for forcing the inputs of digi- 
tal IC's to change state so that the re- 
sulting outputs can be observed. Pulsers 
have a high current-output, but use a 
low duty-cycle to protect the IC's from 
damage. 

In their many applications, digital 
IC's have certainly made our lives 
easier. Knowing how they work and 
how to troubleshoot them should make 
your life easier, too. R-E 
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ALL ABOUT|5_ 
PULSE GENERATORS 




Once found only in sophisticated design labs, the tremendous growth in the use of digital 

circuits and devices has made the pulse generator a valuable instrument for any 

service shop or experimenter's workbench. 



NOT TOO LONG AGO THERE WERE FEW 

pulse generators outside of sophisticated 
design laboratories. Today, they are 
found in service shops, on experiment- 
ers' benches, and anywhere else that 
electronics testing is done. Two factors 
have influenced the wider use of those 
instruments: need and lower prices. 
The dramatic growth in the use of logic 
circuits caused the need: the price-drop 
soon followed, and pulse generators are 
now truly low-cost signal sources. 

Not long ago, few pulse generators 
were available for under S1000. Now, 
there are many available for under $400. 
Although many sophisticated, and ex- 
pensive, pulse generators are still avail- 
able, the lower-priced units have 
enougfi features to make them extreme- 
ly useful. 

Currently, the need for a pulse gen- 
erator arises mostly from the extensive 
use of many different varieties of digital 
logic in industrial, laboratory, and con- 
sumer applications (although a pulse 
generator is also useful when working 
with analog circuits). It is not possible 
to service or design logic-based elec- 
tronic systems using only a sine-wave 
generator or a square -wave generator. 
A sine-wave generator or square-wave 
generator cannot vary the pulse width 
of its output signal; it also cannot gen- 
erate a wide enough range of fre- 
quencies. In addition, frequently the 
output impedance of a sine-wave gen- 
erator or a square-wave generator is not 
low enough to drive logic circuits, 

A more elaborate function generator 
with DC offset, variable symmetry con- 
trol, and a wide frequency range may 
fulfill the need for a pulse generator 
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partially, if the requirements are simple. 
When extensive use of logic circuits is 
involved, however, a function genera- 
tor is not adequate. Function genera- 
tors cannot produce pulses of less than 
5% duty cycle, and low -cost or reason- 
ably priced units do not provide the 10- 
MHz to 20-MHz capability required of 
pulse generators used with TTL (Tran- 
sistor-Transistor Logic) or ECL (Emitter- 
Coupled Logic) systems. Of course, the 
function generator contains many other 
features that may or may not be needed. 

The basic pulse 

Before discussing the pulse genera- 
tor, it may help to review the basic 
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FIG. 1— THE TIMING AND AMPLITUDE relation- 
ships of a basic pulse are shown in a. A pulse 
with exaggerated leading and trailing edges is 
shown in b. 



characteristics of a pulse. Figure 1 
shows the basic timing and amplitude 
relationships of a pulse. In Fig. 1-a, the 
period between the start of each pulse 
is a length of time. T. that is consider- 
ably greater than the pulse width, t. 
Figure 1-b shows exaggerated leading 
and trailing edges to illustrate such 
parameters as rise-time and fall-time. 
The basic pulse parameters are ex- 
plained in Table 1. 

Basic pulse generator 

Figure 2 shows a simplified block 
diagram of a pulse generator. The cir- 
cuitry for each block is fairly conven- 
tional. Numerous outputs, special 
buffer amplifiers, and power supplies 
can be added to each stage to reach the 
level of sophistication needed for a par- 
ticular application. 

The basic pulse repetition rate is con- 
trolled by the repetition-rate genera- 
tor — a free-running astable multivibra- 
tor capable of covering the frequency 
range required by the pulse generator. 

Pulse generators offer a switch- 
selected alternate source for rate gen- 
eration called the external trigger. Sig- 
nals applied to the external trigger input 
pass through triggering circuitry much 
like that found in an oscilloscope. 
Those circuits establish the triggering 
amplitude and polarity. Additional in- 
puts to the trigger amplifier may include 
a line- frequency source and a manual 
pushbutton for one-shot operation. 

A second external amplifier can be 
used to gate the main re pet it ion -rate 
generator in a manner similar to the 
gated mode of function generators. Sig- 
nals from the gating amplifier permit 
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TABLE 1 




Pulse period — pulse period T is the lime between two pulses. It is measured 
tween either the leading or trailing edges. 

Repetition rate — indicates the number of pulses over a fixed period of time, usually 
1 second. The repetition rate depends on the pulse period T: Repetition rate = 1 1T. 

Pulse width — the time between the 50% amplitude points of any single pulse is 
defined as the pulse width f. 

Pulse amplitude— pulse amplitude A is the voltage to which the pulse rises above 
its own baseline, measured after any overshoot has been reduced to zero. 

Pulse offset — the value and polarity of the difference between the pulse baseline 
and volts. 

Overshoot— that portion of a pulse at the end of the leading edge, where the 
leading edge extends above the normal pulse amplitude. Overshoot is usually ex- 
pressed as a percent of total amplitude. 

Undershoot — that portion at the end of the trailing edge where the trailing edge 
extends below the baseline. That is usually expressed as a percent of pulse amplitude. 

Leading edge — the portion of the pulse where a negative-to-positive transition 
occurs. 

Trailing edge — that portion of the pulse in which the positive-to-negative transi- 
tion occurs. 

Rise time — the time required for the pulse to pass from 10% of total amplitude to 
90% of total amplitude (T r ), 

Fall time — the time required at the trailing edge for the pulse to pass from 90% of 
full amplitude to 10% of full amplitude (7/). Rise time and fall time are not neces- 
sarily equal. 

Ringing — damped oscillation at the end of the leading or trailing edge of the 
pulse. 

Duty cycle— the ratio of pulse width to the pulse period, expressed in percent. 
Sometimes that is referred to as the duty factor. 

Pulse polarity — indicates whether the desired pulse extends positively or nega- 
tively with respect to the baseline. Pulse polarity is independent of the absolute DC- 
value of the baseline. 



the repetition-rate generator to output 
pulses only when a gating signal is ap- 
plied: otherwise no pulses are gen- 
erated. A burst of pulses can be pro- 
duced in that mode. 

Signals from the repetition -rate gen- 
erator or from the trigger circuits are 
applied to the delay generator (if the 
pulse generator has one). The delay 
generator is a wide-range monostable 
multivibrator. 

Once the delay generator has com- 
pleted its cycle, the main pulse genera- 
tor is triggered. The pulse generator is 
also a monostable multivibrator with a 
wide dynamic range to generate the 
necessary pulse widths. That monostable 
multivibrator can be quite sophisticated. 



It must cover an extremely wide range 
of pulse widths (typically 7 to 8 decades) 
and operate at fairly high duty-cycles. 
Some generators need to operate at 
duty cycles that are greater than 100%. 
The output stages of the monostable 
multivibrator may include independent 
charge and discharge switches so that 
independently variable rate times and 
fall times can be generated. That fea- 
ture is usually found only on more ex- 
pensive pulse generators. 

The output of the monostable multi- 
vibrator is applied to one or two output 
amplifiers. Those amplifiers must be 
DC-coupled, variable-gain wideband 
amplifiers. On more sophisticated gen- 
erators, where extremely close control 




FIG. 2— SIMPLIFIED BLOCK DIAGRAM of a basic pulse generator is shown here. Many outputs, 
special buffer amplifiers, and power supplies can be added to each stage to make a more sophisti- 
cated instrument. 



of pulse characteristics is desired, two 
amplifiers are used. One of the ampli- 
fiers handles the positive pulses; the 
other handles the negative pulses. In 
that manner, each amplifier can be 
tailored to its particular function. In 
other pulse generators, a single amplifier 
is used. In either case, extremely wide- 
band amplifiers must be used to repro- 
duce faithfully pulses whose rise times 
lie in the nanosecond range, without 
ringing or other aberrations. 

Pulse amplitude is usually regulated 
solely by a variable-gain control that is 
part of the output amplifier. A few of 
the higher-priced pulse generators in- 
clude a step attenuator at the output. 
As the output amplifier is DC-coupled, 
a DC offset signal can be applied to the 
amplifier, along with the pulses, so that 
the pulse baseline can be changed with 
reference to volts. Normally, the off- 
set voltage is unaffected by adjustments 
of the continuously variable output 
attenuator. 

Pulse generators that include a delay- 
generator frequently have a specialized 
mode referred to as a double- or twin- 
pulse mode. In a double-pulse mode, 
the main pulse generator is triggered not 
only by the delay-generator output, but 
also by the signal directly, at the same 
time that the signai triggers the delay 
generator. The result is two pulses, the 
first, generated at the time of triggering, 
and the second, at the time the delay 
generator has completed its cycle. 

There are many special applications 
that require a capability other than 
those offered by a standard pulse-gen- 
erator. For such applications, certain 
pontons of the basic pulse generator 
can be adapted to accommodate those 
special requirements. 

Word generators 

The word generator is one of those 
specialized versions. Its function is to 
generate a series of pulses that form a 
serial digital word. Usually, those gen- 
erators are operated in either a one-shot 
or a repetitive mode. The pulse-gen- 
erator circuitry (a simple monostable 
multivibrator) is replaced by a more 
sophisticated circuit that is capable of 
producing a series of pulses. Usually 8. 
16. or 32 pulses-per-trigger-stgnal are 
produced. 

High-speed pulse generators 

Two types of pulse generators fall 
into the high-speed category. Pulse 
generators whose repetition rates are in 
the 1 00- MHz to 250-MHz range are de- 
signed especially for working with ex- 
tremely high-speed ECL circuitry. 
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They are particularly useful when de- 
signing or servicing complicated por- 
tions of high-speed computers and 
some instruments. Because of their 
high repetition rates, high-speed pulse 
generators require that all circuitry 
within the pulse generator perform 
many times better than the circuitry of 
a conventional pulse generator. 

Pulse generators may also be required 
to produce pulses with extremely fast 
rise-times. The conventional pulse gen- 
erator has typical rise times in the range 
of 5 to 7 nanoseconds. Rise times that 
are measured in hundreds of pico- 
seconds are available with specialized 
pulse-generators. Pulse generators with 
those fast rise times generally do not 
have variable rise-time and fall-time 
capability. 

Pulse-burst mode 

The pulse-burst option permits you 
to select the number of pulses that are 
generated when a trigger signal is re- 
ceived. That mode differs from the 
word generator in thai the logic state of 
each pulse is not controlled individually. 
However, you can trigger from 1 to 
10.000 pulses in a single burst. The 
pulse-burst mode is particularly con- 
venient when you are working with 
counters or other circuits where re- 
sponse to the wave-shape and repeti- 
tion rate, as well as to a particular num- 
ber of pulses, is important. 

High-voltage generators 

High-voltage outputs on pulse gen- 
erators are becoming less and less com- 
mon. However, pulse generators de- 
signed for certain communications, 
biological, or physiological applica- 
tions, and those to be used with tube- 
type circuits, may have very high volt- 
age-signals. Usually, such pulse gen- 
erators are severely limited in terms of 
rise time, pulse-repetition rate, and out- 
put impedance. 

Pulse-repetition rate 

The controls that vary the pulse- 
repetition rate on most generators con- 
sist of a decade switch combined with a 
continuously variable control. Repeti- 
tion-rate specifications include the 
minimum and maximum frequency 
capability, and the number of decades 
involved. Maximum repetition rates of 
10 to 20 MHz are typical of low-cost 
generators. A few of those generators 
have maximum repetition rates that ex- 
tend to 50 MHz. The minimum repeti- 
tion rates of pulse generators vary 
widely. Some low-cost generators can 
have a minimum repetition rate of as 
little as 0. 1 Hz, while others have mini- 
mum repetition rates that are as high as 
10 Hz. 

The selection of a repetition rate 
must be made with the application in 
mind. If the generator is to be used for 



TTL or ECL logic analysis or servicing, 
a maximum repetition rate of at least 10 
MHz is a must; 20 MHz is certainly 
more desirable. .Minimum repetition 
rates are not tied to any particular logic- 
family type, but depend on the applica- 
tion. For most applications, a minimum 
repetition rate of 5 to 10 Hz is sufficient. 
For special applications, however, 
lower repetition rates may be needed. 
Extremely low repetition rates can be 
obtained by triggering the pulse genera- 
tor from an external low-frequency 
source, such as a function generator. 

The repetition-rate specification is 
not always given as the frequency. 
Some manufacturers list it as a repeti- 
tion rate or frequency; others supply 
the information as a pulse period or 
time specification. The conversion be- 
tween pulse period J and frequency /is 
easily made by the relationship: 
T = 1/f 

Repetition-rate accuracy is rarely 
specified on low-cost pulse generators. 
Where it is specified, it is indicated as a 
percentage of the maximum range. The 
accuracy of the repetition-rate setting is 
very unreliable, and whenever an ac- 
curate pulse-repetition rate is needed, it 
should be obtained either by triggering 
the puise generator from a known fre- 
quency source, such as a signal genera- 
tor, or by measuring the repetition rate 
at the trigger output, using a digital fre- 
quency meter or oscilloscope. Ex- 
tremely low repetition rates may re- 
quire using a digital period meter. 

Repetition-rate jitter refers to the 
consistency of the period from one set 
of pulses to another. Jitter is caused by 
noise in the pulse-repetition-rate gen- 
erator, and is specified as a percentage 
of the repetition rate or period. Although 
not specified on many low-cost pulse 
generators, re petition- rate jitter is typi- 
cally 0.1% to 0.5%. That specification 
may include a fixed minimum amount 
of jitter in addition to the percentage of 
repetition-rate setting. Repetition-rate 
jitter does not decrease dramatically 
with the increased price of a generator. 

Pulse characteristics 

The most important pulse char- 
acteristic in most applications is the 
pulse-width range, which is usually 
controlled in the same way as a repeti- 
tion-rate generator— that is, in decade 
steps with a continuously variable con- 
trol covering the range between each 
step. Pulse-width controls frequently 
do not have accuracy specifications, 
and when such specifications are given, 
an accuracy of pulse- width settings on 
the order of 10% to 15% can be ex- 
pected. Once again, like the pulse- 
repetition rate, the pulse width must be 
closely monitored by a digital period- 
meter, or by an oscilloscope, to achieve 
more precise settings. Pulse-width 
characteristics of generators cover a 



fairly wide range. 

The narrowest pulse obtainable 
varies between 10 and 15 nanoseconds. 
Almost all low-cost generators have the 
same minimum pulse width but the 
maximum pulse width varies widely 
from manufacturer to manufacturer. 
Typically, the maximum pulse width 
varies from 10 milliseconds to 10 sec- 
onds. In most cases, narrow pulses are 
needed, and generators that produce 
pulses with minimum widths of 10 to 15 
nanoseconds are suitable for use in 
most TTL (and some ECL) systems. 
For most, general applications, a pulse 
generator is suitable if it can generate 
pulses with widths of at least 100 milli- 
seconds. Pulses that are wider than that 
(from 100 milliseconds to 10 seconds) 
may be convenient for certain applica- 
tions, but in general, they are not wide- 
ly used. 

Some manufacturers provide a pulse- 
width jitter specification that is fairly 
similar to that of the pulse-repetition 
rate, and indicates the maximum varia- 
tion in width from pulse to pulse that 
can be expected. Pulse-width jitter 
specifications normally range from 
0.1% to 05.%. 

Pulse rise-time is an important speci- 
fication. To be suitable for high-speed 
logic operation, pulse rise times and fail 
times must be less than 10 nanoseconds, 
with 5 to 7 nanoseconds being a typical 
specification. 

The maximum duty cycle is usually 
listed as a pulse specification. Most 
pulse generators are limited to duty 
cycles of 70%. Some special -purpose 
pulse generators offer duty cycles of up 
to 100%. The maximum duty cycle 
usually decreases at the high repetition- 
rate settings. 

Leading-edge and trailing-edge over- 
shoot and undershoot are specified as a 
percentage of the maximum permissible 
output-amplitude. Those, like many 
other specifications, are only valid 
when the pulse generator output is 
terminated into its characteristic im- 
pedance. 

Delay generator 

Specifications for a delay generator 
are nearly similar to those for the main 
pulse generator. That is, they specify 
delay width, although the range of that 
width is usually much more limited 
than that of the main pulse generator it- 
self. Jitter specifications can also be 
applied to the delay generator. Adjust- 
ments to the delay generator's operating 
parameters are made the same way as 
those that are made for the main-pulse 
pulse generator The controls for both 
parameters (pulse width and jitter) are 
not interactive. 

Next month, we'll continue our look 
at pulse -generator characteristics, and 
begin to look at some applications for 
those devices. R-E 
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When it comes to logic probes, more people purchase Global 
Specialties! Because you can spend twice as much and not 
get the speed, precision, flexibility and accuracy offered by 
our four logically-priced probes— including our remarkable 
new 150 MHz ECL Probe. Not to mention the versatility, 
reliability and durability we've become famous for. 

But we don't stop there. When it comes to logic testing, Global 
Specialties does thecomp/efe job. With our DP-1 auto-sensing 
digital signal injector— for fast, easy stimulus-response testing, 
at an economical $83.00* Plus a line of multi-channel Logic 
Monitors that provide an inside picture of circuit activity at up 
to 40 nodes simultaneously. And each product has an idea- 
filled applications manual— as well as an unmatched line of 
highly-functional accessories, to extend its versatility still more. 

With Global Specialties, there's no need to compromise on 
performance. Or value. Discover for yourself why we're the 
number-one logical choice' 



Easy-to-use Memory 
and Pulse functions 



True multi-family 

performance: 

DTL, TTL, CMOS. 

Or ECL'! 



Full readout 
indications— HI, LOW 

PULSE 



Overload and AC-line- 
protected high- 
impedance input 
Linear input impedance 
eliminates errors due to 
non-uniform loading 




Complete line of 

interchangeable 

probe tips and 

grounding wires, 

including easy 

clip, banana plug. 

alligator clip 

jumpers and 

variety of power 

cords 



Standard LP-1, only $50.00*. with latching memory — captures 
pulses as fast as 50 nsec. to 10MHz, guaranteed 
Economy LP-2, $32.00* guaranteed to 50 nsec, 1.5 MHz 
High-speed LP-3 with memory, only $7700* guaranteed to 
10 nsec (6 nsec, typical) and 50 MHz! 

New ECL LP-4', S1 50.00* the new industry standard— with 
memofy, guaranteed to 4 nsec (2 nsec, typical) at 150 MHz! 
'LP-4 probe exclusively for use with ECL. For DTL, TTL or 
CMOS, select LP-1, -2 or -3. 



human- engineered case 



70 Fulton Terr. New Haven. CT 06509 (203} 624-3103. TWX 710-465-1227 
OTHER OFFICES: San Francisco (415) 648-0611 , TWX 910-372-7992 
Europe: Phone Saffron -Waldsn 0798-21682, TLX 817477 
Canada: len FinXfer Ltd . Downsview. Ontario 



GLOBAL Call toll-free for details 
SPECIALTIES 1-800-243-6077 

"" fc^^i^^ffci ifcW Durinq business hours 

CORPORATION 



'Suggested U.S. resale. Prices, specifications subject to change without notice ©Copyright 1981 Global Specialties Corporation. 
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Put that old calculator to good use 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 
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HOW WOULD YOU LIKE TO OWN, FOR 

only S30. a digital capacitance meter 
that will measure from a few picofarads 
to the largest value you are likely to en- 
counter? Or, for the same price, a digital 
ohmmeter with an upper range thai you 
can measure well into the multi- 
megohms? How about a digital stop- 
watch/timer, a shutter-speed tester, a 
tachometer, a light meter, or a speed- 
ometer? 

Some of those devices sound all but 
impossible for the price. You probably 
wouldn't believe it if! told you that you 
could have all of them for about S30 
total! Well, believe it because its true. 
Let's see how you can do it. 

First of all. I'm allowing $10 to buy 
a basic "four-banger" calculator. Even 
if you go out and buy a new one, that's 
more than enough money. When I 
started looking recently. I found five of 
the little things scattered around my 
home. You probably have several, 
yourself. Further. I saw an ad offering 
six manufacturers" rejects for one buck. 
The only absolute restriction on the 
type of calculator is that it must have a 
"constant add" function: that is, each 
consecutive time the equals key is 
pressed, the total is increased by one of 
the earlier entered digits (probably the 
last one entered). 

Also, it is desirable that the calcula- 
tor have a fast internal clock oscillator. 
That is more likely to be found in the 
cheaper models. The faster the clock, 
the shorter are the intervals between 
calculations. 

Back to the cost, five dollars is 
allowed for the purchase of a few com- 
mon capacitors, resistors, and switches. 
Of course, you'll only need the full $5 
in the unlikely event that you don't 
even own a junk box. 

The final $15 of your allotment will 
have to be spent. It is for a nifty little 
RC-lll module from Kaltek (Box 7462. 
Rochester. NY 14615), This amazing 
device measures approx. MxMx%- 
inch. and it makes the whole thing pos- 
sible. The RC-lll, plus a very few 
additional components will convert 
your four-banger into any of the instru- 
ments listed above plus a few others. 
Because of the small size and pans 
count, often everything will fit right 
into the calculator case. 



Of course, you can build separate in- 
struments, but with suitable switching 
or plug-in arrangements, you can have 
a multi-purpose instrument. And. by 
the way. whatever you build, the cal- 
culator will still have its original func- 
tions. Here's how the RC-lll does its 
magic. 

Before I start, though, let me say that 
the manual that comes with the RC-lll 
is quite complete. It gives plenty of 
diagrams and information for building 
the instruments. If 1 miss a point in (his 
brief account, you can bet that the 
manual didn't. 

Two of the eight pins on the module 
are connected to the calculator (or 
other) battery. It will operate on any 
voltage from 3- to I5-volts DC. and that 
range takes in the battery voltage of 
almost all calculators. 

Two of the module pins are connected 
across the constant add key of the cal- 
culator. That is usually the one marked 
"=". but all you have to do is to punch 
a little addition problem to determine 
which it is on yours. 

Let's look at a simple circuit applica- 
tion for the RC-lll. and then a few- 
variations. Figure I is about as simple 
as i hey come. It is a timer or stop- 
watch. As you can see, the ± and D/K 
pins are connected to the calculator 
battery and key. respectively. 
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FIG. 1 



The capacitor and pot connected to 
pins J, P, and C are adjusted to give a 
count rate appropriate to any given use. 
For the present application, you will 
want to adjust the rate to an interval of 
l. 0. 1, or 0.0 1 second. In fact, you can 
increase the accuracy to maximum (de- 
crease the interval to minimum) by 
making the rate just as fast as the cal- 



culator will count — that's why the in- 
ternal clock rate of the calculator can 
become important. 

The switch can be of the push, slide, 
or toggle variety as you prefer. When 
pin S is positive, the RC-lll counts; 
when negative, it stops. All you have to 
do is enter " I" or "I + I". depending 
upon the calculator model, then operate 
the switch during the period to be 
timed. The readout shows units, tenths, 
or hundredths of seconds. Note that 
you will have to subtract one from the 
readout if you use a "] + !" calculator, 
but most of us can do that in our heads! 

A .05 kF polystyrene-type capacitor 
located at pin C will provide very good 
accuracy. For the highest accuracy, 
you can eliminate the capacitor and 
pot. and feed pulses from a crystal 
timebase oscillator into pin J. 
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FIG. 2 

There you have a neat and simple 
timer. If you keep in mind the func- 
tioning of pin S. the circuit in Fig. 2 is 
easy to understand. With the switch in 
the RESET position, pin S is negative 
and nothing happens. When placed in 
the read position, pin S goes positive 
and the calculator counts until capaci- 
tor C charges. At that time, pin S goes 
low. the counting stops, and the time 
can be read from the display. 

Now. you don't care how many tenths 
or hundredths of a second it lakes a 
capacitor to charge. What you do want 
to know is the value of the capacitor in 
micro- or picofarads. That's easy to 
arrange: Just adjust resistor R. or the 
continued on pax? 72 



MARCH! 

SPECIALS ! 

WE CARRY THE COMPLETE LINE OF | 
ATARI SOFTWARE, PERIPHERALS 
AND ACCESSORIES. 



OKI DATA MICROLINE 80 




ATARI 810 
DISK DRIVE 



$329.00 




$429.00 



PERSONAL COMPUTERS 



CBM 8032 Computer 1149.00 

CBM 8050 Disk Drive 1349.00 

CBM 4032 Computer 1029.00 

CBM 4040 Disk Drive 1029.00 

CBM 4022 649.00 

CBM VIC-20 269.00 

Amdek 100G 159.00 

Amdek Color - 1 13" Color Monitor 329.00 

Microtek 16K Ramboard for Atari 800 79.00 

Microtek 32K Ramboard for Atari 400 and 800 149.00 

Qume Sprint 9/45 (Full Panel) 2295.00 

Atari 400 16K 339.00 

Atari 410 Recorder 60.00 

Atari 825 Printer 599.00 

Atari 850 Interface 1 39.00 

Atari 810 Disk Drive 429.00 

Atari 800 16K 749.00 

Epson MX-70 349.00 

Epson MX-80 449.00 

Epson MX-80 FT 549.00 



Epson MX-100 FT 729.00 

NEC PC-8023 Printer 629.00 

NEC 7710Spinwriter 2345.00 

NEC 7720 Spinwriter 2695.00 

NEC 7730 Spinwriter 2345.00 

NEC JC 1201 M(A) — Color 12" Monitor . . . 359.00 

NEC 12" JB1201M Monitor 159.00 

Okidota Microline-80 329.00 

Okidata Microline-82A 499.00 

Okidata Microline-83A 729.00 

Diablo 630 1995.00 

M & R Sup-R-Terminal 279.00 

Microsoft Soft Card (Z-80) 279.00 

Hazeltine 1420 799.00 

Northstar Horizon II 32K QD 2925.00 

Anadex DP-9500/9501 1249.00 

Teievideo 910 559.00 

Televideo912C 669.00 

Teievideo 920C , 689.00 

Teievideo 950 929.00 



CALL TOLL FREE! 

EAST COAST WEST COAST 

1-800-556-7586 1-800-235-3581 

COMPUTER SHOPPING CENTER COMPUTER SHOPPING CENTER 

12 Meeting Street 3533 Old ConejoRd. #102 

Cumberland, Rl 02864 Newbury Park, CA 91320 

1-401-722-1027 1-805-499-3678 

TELEX 952 1 06 CA. TOLL FREE 1 -800-322- 1 873 

TELEX 182889 

COMPUTER SHOPPING CENTER 

We Accept C.O.D.'s • Stock Shipments Same Day or Next • No Surcharge for Credit Cards 

' All Equipment Factory Fresh w/MFT Warranty • We Carry the Complete Line of Personal Software 

• Prices do not Reflect Shipping Charges 

Rhode Island and California Residents please add 6% Sales Tax 
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NEC GREEN 
12" MONITOR JB1201M 

$159.00 




EPSON MX-80 

INTERFACE 6. CABLES IEEE 5:5:5. 
RS-232 $70. TRS-80 CABLE S35. 



$449.00 
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AMDEK C0L0R-1 MONITOR 

$329.00 




EPSON MX-100 FT PRINTER 
$729.00 

PRICES ARE SUBJECT 

TO CHANGE 
WITHOUT NOTICE 
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THEROF 
FACTOR 

(sfc Return On Investment) 



A small 
investment can 
upgrade the sound 
of your entire 
hi-fi system. 

If you're one of the millions who have bought a Shure V15Type III, 
M97 Series, M95 Series, or M75 Series phono cartridge, we have a 
way of making it perform better than it ever has before. It's the Shure 
Hyperelltptical (HE) upgrade stylus (needle) series. We've taken all 
the high trackabitity/low distortion benefits of the HE stylus tip (first 
introduced on the famous V15 Type IV), and put them into styli that 
will match perfectly with your cartridge, for an audible improvement 
in your system's sound at an absolutely minimal cost to you! 

Upgrading your phono cartridge with an HE replacement stylus 
will give a large return on a very small investment. You already own a 
phono cartridge with proven performance; now you can get even 
better performance from that same cartridge. Ask your dealer for the 
Shure HE replacement stylus that's right for you, and take advantage 
of the RO I factor. 




HOBBY CORNER 



continued from page 70 



CO 

O 

z 
o 
cc 

i- 
o 

LU 

_i 
in 

I 

g 

D 

< 

72 






h- ILJR 



« 



Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204 
In Canada: A. C. Simmonds & Sons Limited 
Manufacturer of high fidelity components, microphones, 
speakers, sound systems and related circuitry. 
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capacitor connected to pin C, or the pot 
connected to pin P, so the calculator 
counts in microfarads or picofarads! Of 
course, you do that by using a known 
capacitor for C to calibrate your capaci- 
tance meter. 

You are probably way ahead of me — 
yes. the circuit in Fig. 2 is also an ohm- 
meter. Using a known capacitor C. the 
readout can be calibrated in the same 
manner as before to show the value of 
resistor R. The reading can be in ohms, 
kilohms, or megohms, depending upon 
your calibration scale. 

Now you are well on your way. By 
controlling the module rate and the on- 
time with the polarity of pin S, you can 
measure all kinds of things. As you see, 
there is no problem in adjusting the 
module rate to your needs. 

Pin S can be "switched'" from minus 
to plus in a variety of ways. Two are 
shown in the examples above. Of 
course, a transistor switch can be used. 
Another way is with a magnetically op- 
erated reed switch. Then, too, the com- 
mon photocell and the photo-transistor 
can be used to change the potential on 
pin S. 

By using different switching methods 
on pin S, and having the actual switch- 
ing controlled by various actions, you 
can have any of the instruments men- 
tioned earlier. For example, you can 
see that a magnet on a bike wheel acti- 
vating a reed switch will count the rota- 
tions of the wheel and you can calibrate 
that into miies-per-hour, feet-per- 
minute, or whatever strikes your fancy. 
Several of those applications are illus- 
trated in the RC-Ill manual. 

It should be obvious to you at this 
point that an old calculator and an RC- 
II! module can team up to do a variety 
of jobs. If you come up with any unusual 
applications, I would be glad to hear of 
them. R-E 




"/ originally buill the robot to do simple 
tasks. Then I added to it, making it 
more and more sophisticated, until 
finally..." 
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CALL NOW 
AND 

RESERVE 
YOUR SPACE 

• $550 for a 6X frequency insertion, 

• Reaches 211,387 readers. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at no 
additional charge. 

Call 212-777-6400 to reserve space. 
Ask for Arline Fishman. Limited num- 
ber of pages available. Mail materials 
to: mini-ADS, RADIO-ELECTRONICS, 
200 Park Ave. South, New York, NY 
10003. 




AMATEUR MICROWAVE RECEIVER SYS- 
TEM (pictured) provides wide-band, high 
gain reception of amateur television trans- 
missions from 2,1 GHz to 2.6 GHz. View 
on your television. Order MA1: $169.95. 
MICROWAVE TELEVISION EDUCATION 
MANUAL includes detailed microwave 
down converter, power-supply, and anten- 
na plans: $16.25. SUBSCRIPTION TELE- 
VISION EDUCATION MANUAL: $14.95. 
Add 5% shipping and handling. Informa- 
tive catalog: $2.00. ASEX, P.O. Box 26601- 
RE, San Francisco, CA 94126-6601. 
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This DYNAMIC NOISE REDUCTION SYS- 
TEM is a significantly improved version of 
the NR-2 (featured in R.E. Aug ./Sept. 79) 
employing the most advanced IC's to re- 
duce the noise in your stereo system by up 
to 14dB. Works with all program sources 
(including Dolby- tapes) to make your 
sounds virtually noise free, AAS-450, 
$189.00, VISA, M/C welcome. Advanced 
Analog Systems Inc., 790 Lucerne Dr., 
Sunnyvale, CA 94086, (408) 730-9786. 
Dolby s is T.M. of Dolby Licensing, S.F. CA 
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AUDIO DELAY LINE, Make your listening 
room sound like a concert hall. The ARS- 
911 adds the effect of spacial dimension 
to your sounds; that big real life feeling. 
Featured in R.E. (Sept./Oct. 81) ARS-97J 
Kit only $149.95. VISA, M/C welcome- 
Advanced Analog Systems Inc., 790 
Lucerne Dr., Sunnyvale, CA 94086, (408) 
730-9786. 
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The Microbuffer II is an intelligent buffered 
parallel printer interface for the Apple II 
computer. Includes 16K of on-board RAM. 
Buffer memory size is user expandable to 
32K. Compatible with Applesoft, CP/M, 
and Pascal. Includes advanced high 
resolution graphics print routines for the 
Epson MX-80 with Graphtrax, Anadex, 
IDS Paper Tiger. NEC Prowriter. Price: 
$259. Contact Practical Peripherals, Inc., 
31245 La Baya Dr., Westlake Village, 
Calrf. 91362 (213) 706-0339. 
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UNGAR'S NEW LIGHTWEIGHT DESOLDER- 
ING PUMP, Economical, easy-to-use, one 
hand operation. Pump Number 7874 fea- 
tures easy-set plunger with built-in safety 
shield, press release switch, no-clog 
automatic tip cleaner and replaceable 
Teflon* Tip #7875. Pump is %" D. x 8Va" 
L., made of aluminum with durable ano- 
dized finish. Suggested Resale: $14.95 
each. Available through your Ungar Dis- 
tributor or contact., .UNGAR, Division ol 
Eldon Industries, Inc., P.O. Box 6005, 
Compton, CA 90220, (213) 774-5950, (800) 
421-1538. 
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1.2 GHz FREQUENCY COUNTER with 1 
PPM high accuracy, 0.001 Hz resolution, 
and 10 MHz proportional oven for— $299.95. 
DigiMax Instruments presents a full line 
of frequency counters featuring accuracy, 
performance, and low prices, starting 
from $149.95. For more information con- 
tact: DigiMax Instruments Corporation, 
5625 Kearny Villa Rd., San Diego, CA. 
92123, (714) 569-6582. Toll Free (outside 
CA.) (800) 854-1566, Te I ex-697 120- DATA- 
MAX. 
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AT LAST! COMPLETELY REPAIRABLE 
TEST PROBES. MICROPROBES from 
Huntron Instruments feature a needle- 
sharp stainless steel point on a tele- 
scoping, length adjustable electrode in- 
sulated to withstand 1KV right down to 
the ground tip. Super-Slim valox probe 
bodies and 5 foot superflex leads. All 
parts are replaceable! $9.95 + $3.50 han- 
dling. Add CALIF, or WASH. tax. Visa/ 
Mastercharge accepted. Huntron Instru- 
ments, 15123 Hwy. 99 North-Lynn wood, 
WA 98037 (800) 426-9265. 
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2300 MHz DOWNCONVERTER kit 

for Amateur microwave reception. $35.00 
postpaid. Highest quality components 
Send SASE for information filled catalog 
of other converter kits, preamps, acces- 
sories and parts. VISA and MASTERCARD 
accepted. 

SMP - Superior Microwave Products, Inc. 
PO Box 1241 Vienna, VA 22180 

1-800-368-3028 1-703-255-2918 
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Speech-scrambling techniques 

HERB FRIEDMAN, COMMUNICATIONS EDITOR 
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ONE OF THE REAL THRILLS OF SHORT- 

wave listening is hearing the news 
before it's seen on TV or the headlines 
of the major newspapers (whatever 
"major" is supposed to imply). I can 
remember using a surplus BC-348 re- 
ceiver to "read the mail" on the over- 
seas phone circuits and government 
transmitters, and "astounding" my 
friends and family when I told them of 
some new war or scandal that hadn't 
yet made the local papers or the "on- 
the-hour" newscast of the local radio 
stations. Today, it's somewhat more 
difficult to get the facts first-hand be- 
cause much of what you'd like to know 
about is sent by radio teletype — called 
RTTY — or scrambled radio telephone, 
but it is still possible to monitor many 
of those transmissions. 

To monitor RTTY you need to know 
the operating times and frequencies of 
the various transmissions; and if you 
don't want to spend most of your time 
fiddling with the dials, you also need to 
know the station's baud rate (speed of 
transmission) and shift frequency. I 
could take up this whole issue of Radio- 
Electronics and still not give you enough 
information to get any enjoyment out of 
RTTY. 



A better introduction to RTTY is 
an excellent handbook that I recently 
received in the mail: World Press Ser- 
vices Frequencies. That little gem is not 
only a handbook on how RTTY works, 
and the equipment that you'll need to 
receive it; it also lists the frequencies, 
times, baud rates, shift frequencies, 
etc. of the commercial press services 
such as UPI. XINHUA (China). Reuters. 
Tass (Russia), and so forth. It's a 
thorough job and the work was ob- 
viously a time consuming labor of love 
bv the author. Thomas Harrington. 
W80MV. 

Just keep in mind that while there's 
no law to stop you from reading the 
mail, you cannot divulge anything you 
hear to another party. The book is 
priced at $5.95 and is published by 
Universal Electronics. Inc.; they are 
located at 1280 Aida Drive. Reynolds- 
burg. OH 43068. 

Scrambled communications 

Not all scrambled communications 
systems use sophisticated computer 
circuits, and many of the ones that 
don't can be easily monitored. That is 
particularly true of some of the systems 
that are commonly used on the UHF 
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frequencies. 

Among the earliest, and still effective 
means of scrambling communications 
so that the "average" SWL (Short Wave 
Listener) cannot monitor them is 
speech inversion. That system makes a 
transmitted signal sound like the "Donald 
Duck" chatter of SSB, In speech 
inversion, all that is done is to mix the 
voice frequencies and a steady carrier 
in a ring modulator. 

To get a better idea of how speech 
inversion works, let's look at a simpli- 
fied example. Assume that the voice 
frequencies are 300-2500 Hz, and that 
the carrier is 3000 Hz. as shown in Fig. 
1-a. When the voice signal and the car- 
rier are mixed in a ring moduiator, what 
comes out is the sum and difference 
frequencies. (A ring modulator is a 
balanced modulator. A four-quadrant 
multiplier IC can be used as a ring 
modulator.) When the sum is removed, 
you are left with the difference, which 
is an exact inversion of the original 
speech frequencies. When the speech 
is inverted, 300 Hz becomes 2700 Hz. 
and 2500 Hz becomes 500 Hz. as shown 
in Fig. I-b. Anyone monitoring a signal 
that has been inverted in that manner 
will hear "garbage." 

At the receiver, the scrambled signal 
is decoded by once again mixing the 
signal with a carrier in a ring modulator. 
That will re-invert the signal. If the 
carrier is 3000 Hz as before, the original 
300-2500-Hz input signal is recovered, 
as shown in Fig. 2. One problem with 
that scrambling system is that if some- 
one assumes that the transmission is 
SSB and adjusts the BFO to "tune in" 
the signal, he may be able to decode the 
scrambling since one BFO setting will 
re-invert the signal in exactly the same 
manner as is done by the descrambler 
or decoder. 

Several years ago, before the "age 
of the microprocessor." I experimented 
with an "unbreakable" scrambler. (At 
least. I thought it was unbreakable 
at the time.) In those experiments. I 
used a signal from a national radio net- 
work as the "carrier." The "receiving" 
station — rather than broadcasting the 
signal, a telephone hook-up was used- 
picked up the same signal from a local 
radio station and used it for decoding a 
transmission. 

Fortunatelv, 1 knew little about 



scrambling at the time (which isn't 
all that much more than I know now) 
so I did not know that there were at 
least ten good reasons why the idea 
should not work. Of course the darned 
thing worked! The sound was some- 
what garbled, but a message using some 
non-technical. simply constructed 
phrases could be understood. Had I 
known more about filters, and had the 
time to work on the thing, it probably 
would have proved commercially 
viable. But I was doing my experimen- 
tation just for fun. and once satisfied 
that my idea would more or less work, 
packed everything into a box and simply 
forgot about it. 

Today, much scrambling is done 
using a microprocessor, instead of the 
steady tone of a carrier, or the radio- 
station signal of my "Friedman Special." 
a constantly changing sampling rate is 
used to digitize a speech signal. The 
digital transmission also serves to 
program the microprocessor at the 
receiving station to decode the signal. 
When total security is required, the 
digitized transmission only serves to 
synchronize the microprocessor at the 
receiver. Since no key to the sampling 
sequence is transmitted, the scrambling 
is almost unbreakable. (1 say "almost" 
because in electronics nothing is any 
better than "almost." By the time you 
read this, someone may very well be 
selling a 50-cent IC that is capable of 
"breaking" all of the digital scramblers 
currently in use.) 

Though the digital scramblers are 
essentially unbreakable, many scrambler 
users make things simple, to keep over- 
all costs down and receiving problems 
at a minimum. They are not as interested 
in absolute security as in making their 
copy unintelligible to the general 
public. After all. anyone that really 
wants to break a scrambler code can 
probably do so. 

One major problem for the SWL is 
that HF-circuit scramblers are usually 
used with SSB, That means that you 
need a second local oscillator, because 
the receiver's regular BFO is being 
used to receive the SSB signal. You can 
either mix the received audio in a ring 
modulator with a variable-frequency/ 
variable-level audio oscillator, or radiate 
a small tunable "IF frequency" into the 
antenna input, as was done in the early 
days of CB SSB. The whole thing is a 
lot of fun to try. although it is rather 
time-consuming when you're trying to 
establish the best "carrier" level in the 
descrambler. 

If any of you give it a try, please drop 
me a line, in care of Radio-Electronics, 
and let me know how you make out. 
Perhaps some other readers will be 
interested in your results ; we'll run the 
highlights of your experiments in future 
issues. R-E 
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COMPUTER CORNER 



Games (computer) people play. 



LES SPINDLE* 



DESPITE THE OFTEN-HEARD PHRASE 

"personal computer," microcomputers 
today are largely used as serious de- 
vices for practical business applications; 
the "computer-in-e very-home" 1 era still 
seems to be a considerable time away. 
To fuel the fires of home-computer 
sales, manufacturers and vendors try to 
impress upon consumers the image of 
the home computer as a practical de- 
vice; but the largest percentage of soft- 
ware purchased by home users falls into 
the same category that predominated 
five years ago — fun and entertainment 
applications. 

That should come as no surprise. The 
widespread use of some of the most 
sophisticated electronic developments 
of the last hundred years — television, 
radio, and the telephone — can still be 
attributed at least as much to their 
capabilities for providing amusement as 
to their use for communications. 

Because of that, the computer-game 
industry is a booming business, with 
millions of dollars worth of game cas- 
settes and disks being sold annually. 
Hundreds of software companies, large 
and small, release new offerings every 
month. Some examples of game soft- 
ware are shown in Fig. 1 . 

Electronic-game history 

The computer-game scramble began 
in 1966, when Ralph Baer sold the rights 
to his video-game invention, Odyssey, 
to Magnavox. The game reached the 
market in 1972, and the phenomenon 
was on its way. 

The early games were simple, ping- 
pong-type diversions with little chal- 
lenge or variety. The next phase offered 
more options for players by using 
switches to select various modes of 
operation. In 1977, with Fairchild's 
Video Entertainment Center, program- 
mable ty was added. 

Most modem games are sophisticated 
and challenging, because they offer the 
possibility for the player not only to 
alter the existing games, but also to de- 
vise new ones. That's made possible by 
a microprocessor in each game console, 
and by the availability of ROM (Read- 
only Memory) cartridges containing 
the game elements. 

All the games discussed so far have 

•Managing Editor. Interlace Age magazine 



been "dedicated" devices — all they 
can do is play games. The next step is a 
microcomputer system that permits 
you to expand your game-playing hori- 
zons beyond the limitations imposed 
by the dedicated game-machines. You 
can write your own games if you wish, 
and save the game results on cassette to 
determine your errors, or continue a 
game that had been started previously. 
And — perhaps the most important thing — 
after you've had your fill of game-play- 
ing, you can turn the computer to more 
practical applications. 

Some manufacturers are turning out 
game consoles that are actually com- 
plete microcomputer systems, com- 
plete with keyboards and memory. The 
Interact, from Microelectronic Systems 
Corp. , for instance, uses an 8080 micro- 
processor and offers some software in 
addition to games, including home and 
business applications-programs. 

One popular computer that is espe- 
cially suited for game -playing is the 
Apple II. While its capabilities extend 
far beyond that, it offers superb game- 
potential for the computer enthusiast 
who appreciates the computer's enter- 
tainment value as well as its practical 
side. With a keyboard, game paddles. 



excellent graphics capabilities, and a 
sound generator, the computer is the 
ideal choice for creating games and 
playing those created by others. Need- 
less to say, there is a wealth of game 
software available for the Apple. 

Game types 

What kind of games can you expect 
to find for computers? There is a wide 
variety available, but a few popular 
formats tend to dominate the market. If 
you consider television to be a "sitcom 
factory" where one hit series spawns 
dozens of spinoffs, ripoffs, and imita- 
tions, you haven't seen anything until 
you've played the hundred-and-first 
version of a Space Invaders or Star 
Trek computer game. That doesn't 
seem to bother buyers, though; the 
formats that sell are the familiar ones. 

At the simplest level, board-type 
games continue to be popular. Games 
such as tic-tac-toe, checkers, chess, 
and backgammon, hardly make ex- 
tensive use of color graphics or other 
dazzling effects, but are formidable 
brain-teasers and entertain players for 
hours at a stretch. Several computer- 
chess competitions are held by com- 
puter clubs and other organizations 




FIG. 1 
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here and in other parts of the world. 

Guessing games provide some intel- 
lectual stimulation and, in some cases, 
are educational. Arithmetic calculations 
and problems in logic expand the pro- 
grams into truly stimulating exercises. 
For example, one game challenges the 
player to search a grid of dots to locate 
a hidden object. Clues and hints are 
provided along the way to bring the 
astute player, step-by-step, closer to 
solving the puzzle. 

Casino games satisfy the gambling 
instinct in computer buffs, creating ex- 
citing situations with poker, roulette, 
and blackjack competitions. While you 
can't win any money, you can't lose it, 
either. 

Simulations 

Computers are widely used to per- 
form simulations — programs that mimic 
real-life events, and whose outcome 
can be changed by changing the values 
of the data used. 

Simulations are used in business to 
make long-range financial decisions by 
posing hypothetical situations to the 
computer. The armed forces frequently 
make use of computer simulations, and 
medical schools often depend on simula- 
tions for training purposes — electrons 
are more expendable than lives. 

Simulations are also widely used in 
games. The Star Trek games cast the 
player as captain of the stars hip Enter- 
prise; the object is to seek out and de- 
stroy Kiingon battle cruisers without 
being destroyed yourself. 

Another popular simulation is Ad- 
venture, a game in which you explore a 
vast, complex, underground world 
filled with treasures, magic, and 
menaces. The game is highly addictive 
and, when you've exhausted one ver- 
sion of Adventure — -if that's possible — 
there are many more waiting. 

Still another simulation puts you in 
the position of an air-traffic controller, 
guiding over 20 planes into, out of, and 
around your airport. 

Home -computer versions of popular 
arcade games are also available. There 
are Space Invaders games to run on 
almost any machine. Missile Command 
and Pac-Man are two other games that 
have been adapted for microcomputers. 
How do you select the best version 
of a game? Ask the man who plays one. 
Frequent your local computer club, 
follow the software reviews in com- 
puter magazines, and ask fellow com- 
puter owners whether you can try their 
games before investing in your own. 
You'll find the world of computer 
hobbyists game enthusiasts, in par- 
ticular — to be a friendly and coopera- 
tive brotherhood. 

There's a saying: "You can tell the 
man from the boy by the price of his 
toy." Whoever coined that phrase must 
have been a computer buff. R-E 
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We'd like you to compare Keithley 's new Model 179A general purpose 
bench TRMS multimeter to its closest competitor. 
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Dollar for dollar, feature for useful feature, we think our new 179A gives 
you more common sense utility for your money. What do you think? 



□ I'd like a closer look at Ihe 179A. Please 
call me to arrange a demo. 

□ Please send the new Keithley handheld, 
portable and bench meter catalog 
including the complete 179A specs. 

Name 



Company . 

Address 



D I'm interested in other Keithley products. 
D High resolution and Systems DMMs. 
□ Keithley Scientific Instruments. 



.Title. 



. Phone . 



City 

MAIL TO; 



. State 



_Zip_ 



KEITHLEY 



Keithley Instruments, Inc. 

2S775 Aurora Road/ Cleveland, Ohio 44139-9990/(216) 248-0400 
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STATE OF SOLID STATE 



Play a tune with these new lC's 

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR 
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HARDLY A DAY PASSES THAT 1 DONT 

read about some interesting new or im- 
proved semiconductor device, or of an 
innovative application for a more famil- 
iar one. But all too often, some of the 
most exciting devices are available only 
to equipment manufacturers, or are 
priced beyond the range of the average 
hobbyist. 

That is not the case with a series of 
IC's available from Epson America. It 
has released a series of 24 melody-gen- 
erator CMOS LSI devices. They are 
programmed to play selected melodies 
and to produce chime and alarm tones. 
They can be used in musical toys, to 
replace doorbells and chimes, as re- 
placements for the mechanical devices 
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off 


off 
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off 
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off 
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Test model/ melody 2 


on 
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in music boxes, and to produce musical 
tones that are a pleasant change from 
the strident clanging of a gong or the 
rasping sounds of a buzzer used in many 
applications. The devices are nearly 
complete in themselves, requiring only a 
speaker. t.5-vo!t battery, and a few ex- 
ternal parts for operation. 

The 79 1 series of IC"s provides a 
selection of two preprogrammed tunes 
plus a chime and an alarm tone. The 
melody arrangements are diphonic — 
two notes sound at once. The 7930 
series of IC's play only a single tune. 
The 7920's are simple 8-pin DIP devices, 
made by omitting the audio preamp/ 
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driver from the 7930. 

Figure 1 is a block diagram of a 7910 
and Fig. 2 is a circuit that can be used to 
drive the IC. The built-in oscillator — 
two series-connected inverters connect- 
ed between pins 1 . 2. and 3 (terminals 
OS|. OS : and OS,) and tuned by R 1 . Ro2, 
and C — generates a nominal frequency 
of 47.5 kHz. That signal is processed by 
the various internal circuits to develop 
the notes, tempo, keying, shaping, and 
other controls needed to produce a spe- 
cific melody, chime, or alarm. 

Pin 4 (terminal Ml) is the on-off control 
point. The tune starts at the beginning 
of the melody when that terminal is 
switched high (connected to V DD ) and 
continues until the circuit to terminal mi 
is opened (switched to low). If the 
terminal is still switched high when the 
tune ends, the tune is simply played 
over. 

Control terminals CTL, and CTLj (pins 
10 and II). when connected to Rl-Cl 
and R2-C2. regulate the time constant of 
the envelope. The overall tone can be 
changed by varying CI. C2. Rl, and R2. 
Terminal CTL 3 (pin 12) is the u nam pi i fled 
output of the melody-generator section 
of the IC. Terminal ctl 4 (pin 13) is the 
input to the built-in audio preamplifier. 
In Fig. 2. R4 is the volume control. 
Terminals out, and out, (pins 14 and 
15) are the preamp outputs used to 
drive the complementary bipolar out- 
put-transistors. 

Terminals sei.|.sf.i. : . and msl (pins 5. 
6, and 9) are used to control the outpu' 
of the IC. The terminals are connectec 
to switches (S1-S3) that are used u 
select melodies, chimes, or alarm, de 
pending on their setting. Table I show 



78 



the switch settings for a 7910 pro- 
grammed for two melodies and two 
alarm sounds. In the melody test 
modes, the tempo of the selected mel- 
ody is stepped up eight times. The 
switch settings for 79IO's that have two 
melodies and no alarm, or no melodies 
and two alarm sounds, are similar to 
those in the table. 

I've mentioned the possibility of us- 
ing a melody generator as a replacement 
for a doorbell. For that application. I 
suggest the 79I0-O. P. X. or CH ver- 
sions. Those are different 16-note ar- 
rangements of Westminster chimes; the 
devices are suitable for use as doorbells 
since they are programmed to play 
through just once and then stop. 

At present, there are fifteen different 
IC's in the 7910 series, seven in the 7930 
series, and two in the 7920 series. The 
melodies available are too numerous to 
list here, but, to give you some idea of 
what is available, they range from 
"Jingle Bells" and "Silent Night" in 
the 7910-CU to a Chopin nocturne and 
a Mozart minuet in the 7910-CE. 

Sample quantities (1 to 9) of the 7910. 
7930. and 7920 cost $10. S8. and 57 each, 
respectively. Circuit boards are avail- 
able and cost $15 for the 7910; boards for 
the 7930 and 7920 cost $10. If you order 
the 1C and circuit board together (S25 for 
the 7910. $18 for the 7930 and 7920), you 
get an evaluation kit that includes all 
parts; all you have to add are an 8-ohm 
speaker and a 1 .5-volt AA cell. To order 
any of those items, write to Epson 
America, 3415 Kashiwa St., Torrence. 
CA 90505. When ordering, include $1 
for shipping and handling. (California 
and New York residents, add appropri- 
ate sales tax.) Incidentally, tune lists 
and data sheets for the IC's are also 
available. R-E 
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"Now if you're into satellite TV. this is 
the house for you!' ' 
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Non-Linear Systems' trio of mini- 
scopes are accurate, affordable, 
portable. And there's one to match 
nearly every budget and need. 
Standard features on all models 
include an input impedance of 1 
megohm with 50 pF; maximum in- 
put voltage of 350 V; trigger modes 
in auto, internal, external and line; 
slope that's + or - selectable; 
graticule (4x5 division of 0.25" 
each); dual power sources operat- 
ing either internally from recharge- 
able lead acid batteries or external- 
ly from 115 VAC or 230 VAC (50-60 
Hz) via plug-in transformer; handy 
size (2.9"H x 6.4"W x 8.0"D> and 
weighs just 3 lbs,* 

Check the chart below for de- 
tails of model features and specifi- 
cations. 
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The remarkable Touch Test 20 DMM. With 
the Touch Test 20 Non-Linear Systems intro- 
duces the 2 lb. 4 oz. test lab. Now, with 20 
key test functions at your fingertips (plus the 
ability to measure 10 electrical parameters 
and 44 ranges), you can take one lab to the 
field instead of a cumbersome collection of 
individual testers. 

The new Touch Test 20 D M M features: 

• Built in temperature measurement (including probe; 
F°andC) 

• Capacitance measurement 

• DC Voltage (200 MV- 1000V) 

• AC Voltage (100 MV - 1000V) 
. DC Current (200 jiA- 10A) 

• AC current (200 ma - 10A) 

• Resistance (200 0. - 20MS1) 

• Diode Test 



> 

O 

X 

£ 



_J r,j 



79 



SERVICE CLINIC 



Vertical-retrace-line problems 

JACK OARR, SERVICE EDITOR 



OVER THE YEARS I'VE RECEIVED A LOT 

of letters concerning vertical-retrace-line 
problems. That used to be one of the 
most "popular" complaints. The prob- 
lem is easy to identify — there are four 
or five bright lines at the top of the 
screen, and they always start at the 
upper right corner and slant down 
toward the left. In the early 1950's, TV 
sets suffered a lot from that complaint, 
and it was frequently said that the sets 
came with built-in retrace iines, I've 
had quite a few letters about the prob- 
lem recently, and the last one said, 
"Why don't you wrije a 'Service Clinic' 
column about it?" Always happy to re- 
ceive inspiration, I accepted, and here 
it is. 

Vertical blanking is simple. You feed 
a vertical-frequency pulse into one of 
the video circuits, or directly to the pic- 
ture tube (see Fig. 1). That Dulse must 
be exactly as long as the vertical-blank- 
ing interval, and with enough amplitude, 
and the right polarity, to cause the elec- 
tron beam in the picture tube to be cut 
off. 

Naturally, the pulse must be present 
during the vertical- blanking interval 
(which is the black horizontal bar 
between frames, as if you didn't know!) 

A lot of different vertical -blanking 
circuits have been used. Early sets fed 
positive-going pulses to the cathode of 
the picture tube, or negative -going 
pulses to the grid. The important thing is 



that the polarity of the pulse has to be in 
the direction of cutoff, and the amplitude 
high enough to cause full cutoff. One 
oddball circuit I remember fed rather- 
high- voltage negative pulses to the pic- 
ture tube's screen grid! That was on a 
black-and-white tube set, of course. If 
you're restoring antiques, watch for it; 
usually pulses were fed in through 
capacitors, with shunt resistors. Check 
for leaky or open capacitors, or resistors 
whose values have drifted. 

Later-model sets, especially solid- 
state ones, feed blanking pulses into 
one of the early video-amplifier stages. 
Very often the first video-stage is used. 
Popular circuits feed vertical-blanking 
pulses either into the base or emitter of 
that transistor. For NPN transistors, 
the pulse applied to the base is nega- 
tive-going {reverse biased) while a 
pulse to the emitter is positive-going. 
The pulses are often fed through series 
or shunt diodes; more about them later. 

The actual vertical-blanking pulses 
can be picked off the vertical oscillator- 
output circuit at quite a few points. 
What's needed is a point that has a 
pulse of the proper polarity and ampli- 
tude. Sometimes the pulse is shaped by 
R-C networks. One of the older sets 
even took the pulse from the vertical 
yoke! Some solid-state sets use a verti- 
cal-blanking amplifier-transistor, for a 
higher-amplitude pulse, wave-shaping 
etc. You can find the pickoff point by 
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looking for a line that isn't used in the 
vertical circuitry, but goes out and 
away, usually toward the top of the 
schematic. 

Other trouble sources 

There are a few other things — not in 
the vertical circuits — that can cause re- 
trace lines to show up. In older sets, if 
the brightness or contrast is too high, 
you may see retrace lines. That can be 
fixed by readjusting the controls. Also, 
if the AGC is set too far toward "white- 
out," that can cause the lines to appear. 
Reset the AGC control and see if that 
helps. 

In the cases just mentioned, the lines 
show up because the picture tube is 
simply being driven too hard for the 
normal blanking- pulse to cause it to be 
cut off. In recent sets, automatic bright- 
ness-limiter circuits have contributed a 
lot to curing the problem. But they can 
also be the cause of the lines: If you see 
retrace lines in a set with an ABL, 
make sure that the circuit's working. 

Check the schematic to see if a ver- 
tical-blanking amplifier-transistor is 
used. If so, and you see retrace lines, 
use a scope on that stage to make sure 
it is working. An open transistor could 
be the source of your trouble. If the 
transistor is leaky, it can do strange 
things to the blanking pulse — make it 
wider, distort its shape, etc.. which 
causes really odd symptoms on the 
screen. 

Blanking diodes 

Here's some more about the blanking 
diodes. Any defect in them causes prob- 
lems. If a series diode is open, you'll 
lose the pulse entirely. A series diode 
that is shorted also causes odd prob- 
lems. And leakage in those diodes really 
causes some oddball ones! One is 
"window-shading:" when the bright- 
ness is turned down, the raster goes 
dark from top to bottom just as though 
someone were pulling a shade down 
over it. That would be caused by the 
vertical-blanking diode. If the raster 
goes out from left to right, as if some- 
one were pulling a drape across it. that 
usually means a leaky horizontal-blank- 
ing diode. 

A shorted horizontal-blanking diode 
often produces the "jail bars" symp- 
tom — there will be five or six black ver- 
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tical bars in the picture; the picture will 
be seen between the bars. Those bars 
are due to the n ornial I y- present series 
of "ringing pulses" present on the hori- 
zontal part of the HV pulse: the shorted 
diode lets them get through. (It's sup- 
posed to clip them off and leave only 
the spike.) 

There are even stranger problems, 
too. In one old set. we had what looked 
like retrace lines: closer examination 
showed that they didn't slant but were 
almost horizontal, and had flashes of 
color and bright points in them. After 
quite a bit of checking, the cause turned 
out to be a bad integrator circuit in the 
feedback loop. It was one of the 
ceramic -types, which looks like a 
ceramic capacitor with three leads. It 
was causing a very narrow and sharp 
top-foldover of the raster: the odd 
things seen, including the color, were 
the VITS signals, which are in the ver- 
tical-blanking interval. 

An oscilloscope is the best piece of 
test equipment to use with that type of 
problem, or with any sync problem — 
you can follow the blanking pulses from 
their point of origin ail the way to their 
destination, to make sure they get 
there, or to find the point where they 
drop out. When you find that point 
check voltages, components, etc. R-E 

SERVICE 
QUESTIONS 

THIS CANT HAPPEN! 

This happened with a Magnavox 
T920 chassis: There was no vertical 
sync. The set worked fine on the test 
jig. but not in its cabinet. I tried a new 
yoke and convergence board with no 
luck. That left only the picture tube, I 
had another picture tube in a cabinet 
with the chassis out, so I used the 
Magnavox yoke and convergence as- 
sembly, slipped the chassis in. and it 
worked fine. So I replaced the picture 
tube and now everything's back to 
normal. I know this isn't supposed to 
happen, but it did!— W.S.. Houston, TX 

I'm sure glad you didn't ask me u/iv.' 

HOT FOLDOVER 

I have a Sytvania EQ-9 that develops a 
bad foldover after it has been run for a 
while, I've replaced the IC-300 V/H divider 
and checked many of the resistors and 
capacitors around it without any luck. I 
tried cooling things down and found that 
if I cooled the IC, the picture would 
straighten out and stay normal for five or 
ten minutes. I put the original IC back and 
found that the same thing happens. The 
schematic shows a voltage regulator, 
SC310, but I can't find it. Any help would 
be appreciated.— R.H. Susquehanna, PA 



WE TAKE 
YOU BY 
THE HAND! 

You'll learn all about computers: how 
to build, program, service, even play TV 
games-without knowing the first thing 
about it! - 
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The New ELF II 
"Beginners" Package 

Your own expandable micro- computer 
kit, 5 diagnostic analyzers plus circuit, 
programming, diagnostic manuals, even 
games you can play on TV. All only 
$139.95. 

Even if you don't know bUs from bytes, fiohv it's easy and 
inexpensive to build your own micro- computer, learn how ii 
works, program it, service it-even play games wilh it on your 
TV! It's here in the New ELF II "Beginners" Package, only 
from Nctronics. Only SI 39,95. Here's the package: I. your 
own micro-computer, the famous ELF II (featuring the RCA 
1802 CMOS microprocessor) in kit form with step-bv-step 
instructions on how to build it. Diagnostic Analysers including 
2, your own Logic Probe, 3. Pulse Catcher, 4. 8 bit Test 
Register. 5 ; Logic A naly zer, 6. Gate Array s. 7, Non-Techn ical 
Manuals on how to use analyzers, how to get into ihe guns of the 
computer, what makes it tick,, how to service iL & Sample 
Programs that teach you machine language programming plus 
how to correct or "debug" any programming mistakes, 9. TV 
pints you can play. If your TV set has no video input, an 
optional converter (RF Modulator), is available. Then, once 
you've got this "Beginners" Package under your belt, keep on 
expanding your ELF II with additions like the Typewriter Key 
Board, added RAM, Full Basic Interpreter. Electric Mouth 
Talking Board, Color/ Music, A/D-D/ A Boards for Robot 
Controls and much, much more. We'll take you by the hand 
with the New ELF II " 'Beginners" Package. Only SI 39.95. 
Mail or phone in your order today and begin. 

SpenficiiKHss- ELF I] ' B*u nnen," Pk^W 

T>ie earinpuiErfrjiurEiui RCA CMOS I WIS bii mkrefmecitor iddniuble to 
MK byiEi with DMA. w«rn«H, 1 1 Refinery ALU. 256 byte RAM eipKwJiHe lo 
64K byiH. ProrcHion&l-Hex keyboard, Mly d-cixkij -jnthtrt'-s tranced ici »-me 
memory with keyboard Kuinini circuit*. hiiilt- in ptw«f f ipiliccr, S itaphif-in 
iipamion BUS ( Itii c-jnnecbMI}, J title cryiulclrak for Liming purpoMl utaj * 
ftwMMJdtd, plucd thrrjjjjl PC B*4rd plui RCA iKrjt ndto IC W5 ditpliy my 
nrrrrrcnl ut mrmoTr nti * video monitw W TV Krttri i loni, wilh trw kwc Iftd Happen 
circuslry you need Id him CViryCftc ct [hr RCA L £02 s c*pjM U Jit. The diatrcLic 
■niforaen. lid in i*ndcKiindln| and iiwble sAwjihj yout ELF 1 E. u well u otfwr 



Continental U-S, A Credit Card Bu vers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut or ForTechn ical Assistance, Etc 

Call (203) 354-9375 
NETRONICS R&D LTD. » « 

333 Litchfield Road, New Millard, CT 05776 
Please send the items checked below: 

O ELF It "Beginners" Kit SI39.95 

D RF Modulator S 8.9.5 

Plus S3. 00 far postage, handling and insurance 
($6.00 Canada) 

Connecticut Residents add sales tax 

Total Enclosed S , 

□ Persona] Check Q Cashier's Check/Money Order 

□ Visa □ Master Charge (Bank No. ) 

Ace I. No. , 

Signature Exp. Date 

Print 

Name 



Address . 
City _ 
State 



.Zip. 
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Introducing 
the first no -crystal 
hand-held scanner. 
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The Bearcat 100. 



Now! The one scanner you've 
always wanted-a no-crystal, fully 
synthesized hand-held scanner. 
The incredible, new Bearcat 100. 

Push button controls tune in all 
police calls, fire calls, weather 
warnings, and emergency informa- 
tion broadcasts, the split second 
they happen. Automatically. 

16 channels for storing frequen- 
cies. 8 band coverage— including 
high, low UHF and T public ser- 
vice bands; both the 70 cm and 2 
meter amateur bands. Automatic 
and manual search, lockout, scan 
delay. Direct channel access. Flex- 
ible antenna, earphone, AC adapt- 
er/battery charger and carry case 
are included. 

Dial 800-SCANNER (800-722- 
5555 in Indiana) for your nearest 
Bearcat Scanner dealer, and go see 
the world's one and only hand- 
held, no-crystal scanner. 




I*?* El««i Company 
Division of Masco Corp o1 Indiana 
300 Ees< Counly Lino Road 
Cumberland Indiana 46Z29 



loltwnaEional Business Office 
Sulfa 102. fd2S Swirf 
North Kansas City. Missouri 64115 
c 1991 Masco Corp of Indiana 



It sounds as if your problem is in the 
voltages at the 1C. You indicated that 
you measured +5,97 volts at pin three, 
the V cf input. That's too high! The cor- 
rect voltage should be -^4.3 volts. 

From the parts list. SC3I0 is a 4.3- 
volt Zener diode. I"d say that it's either 
open or missing. Get a 4.3- or 4.7-volt 
Zener and tie it directly from pin three 
to ground. That should do the job. and 
the original IC may still be usable. 

BAD PICTURE TUBE? 

1-VeVe got a GE 25YM that was damaged 
by lightning. We replaced some parts that 
obviously needed replacing. That didn't 
work— you turn the set on and the circuit 
breaker trips. Our old tester told us that 
the picture tube (25-EKP22) was shorted 
even though an ohmmeter didnt indicate 
anything was wrong. What's your opinion? 
— J.P., Cortez, CO 

1 think your picture-tube tester is 
right. I've run into several sets with the 
picture tubes shorted so badly that they 
kill the HV and trip the breaker. (I 
didn't believe it the first time — the set 
would run with the HV lead discon- 
nected. On a test jig it gave a perfect 
picture. So. we changed the picture 
tube and that was that.) 

NO VIDEO, LOW VOLTAGE 
/ have no picture, only a raster with 
colored horizontal lines, on a Zenith 



K1903C. Checking, I found only +50 vote 
on the supply to the video-output module, 
instead of (he +238 rate shown on the 
schematic. The boost is a bit high, but the 
HV is normal. The +238 volts Is derived 
from the flyback. Do you think the flyback 
is bad?— EM., N. Olmsted, OH 

No. not the flyback. Note that many 
other voltages that are derived from the 
flyback are OK: the boost. HV, etc. 
Your problem is either an open rectifier 
on the -t-238-volt source, or something 
of that sort. Check any resistors that 
are in series with that supply, between 
it and the video-output module. The 
symptoms are not those of a short: that 
leaves only a bad diode or an open 
series-resistor as the likely cause. 

HORIZONTAL RIPPLE 
I've got a bad case of what looks tike 
full-wave horizontal ripple in a Sylvanta 
EOT -9. I replaced the main filter capaci- 
tors, but it's still there. If I disconnect the 
degaussing coil, the ripple just gets 
worse. That shouldn't have anything to do 
with the filtering, should lt?—J.T„ Mem- 
phis, TN. 

No — the degaussing coil isn't in- 
volved. 1 ran into that situation some 
time back and the problem turned out 
to be an open diode in the full-wave 
bridge rectifier. You have a similar 
case, so check all of the diodes and 
the solder joints. r-e 
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« j I 444 RAPID ASSEMBLY 
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PRECISE ADJUSTMENT KNOB 
HAND OPERATION 
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TWO DRILLED 
AND TAPPED 
ACCESSORY 

HOLES Wx 20 
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Suggest retail price is $35.95 
Contact your local dealer or PANAVISE today. 



PANAVISE PRODUCTS. INC., 2650 E. 29TH ST., LONG BEACH, CA. 90806, (213) S9S-7621 
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NEW BOOKS 



For more details use free 
information card inside back cover. 



USING MICROCOMPUTERS IN BUSINESS. A Guide for the Perp- 
lexed, by Stanley S. Veit. Hayden Book Company, Inc., 50 Essex 
Street, Rochelle Park, NJ 07662. 142 pp including appendices 
and index; 6x9 inches; softeover, $9.95. 

This book, written by the man who opened the "second-oldest 
computer store in the world," is an essential background refer- 
ence for any purchaser of computer systems or software for a 
business. It describes the advantage of "computerization" and 
provides the potential user with the data necessary to make 
intelligent choices. 

Chapters 1 and 2 cover various types of businesses and the 
programs they need, with reference to the ability of small com- 
puters to handle those needs. They are followed by chapters on 
word processing; data-base management sytems; howtoinstalla 
computer without disrupting your business; buying your system; 
computer languages; the limitations of the microcomputer; soft- 
ware; where to find it and how to judge it, and what to do when the 
system goes down. The two final chapters deal with how a micro- 
computer works and microcomputer memory. 

The book has many photos and easy-to-follow diagrams, and is 
written in plain language, without technical jargon. It answers the 
most- often -asked questions about computers and offers advice, 
information, and warnings which have been proved valid. 
CIRCLE 150 ON FREE INFORMATION CARD 

WHY DO YOU NEED A PERSONAL COMPUTER? by Lance A. 
Leventhal and Irvin Stafford. John Wiley & Sons, Inc., One Wiley 
Drive, Somerset, NJ 06873. 278 pp including appendices and 
index; 6% x 10 inches; softeover; S3. 95. 

This is a non-technical, fully illustrated, down-to-earth intro- 
duction to the world of personal computers. It offers detailed 
guidelines on the advantages and drawbacks of every type of 
personal computer: gives sources of equipment and information; 
provides a step-by-step introduction to the BASIC language, 
along with an easy-to-follow course in writing programs: infor- 
mation on how to maintain a computer and what to do if it breaks 
down; a user-directed discussion of peripherals and interfacing, 
and an extended glossary. 

The reader will learn how versatile personal computers are and 
the many everyday applications they can perform, as well as what 
wi 1 1 be needed for a usef u I system and how to select a system that 
meets the user's personal requirements. Innumerable low-cost 
personal computers are widely advertised; this book will help the 
reader to choose among the many offerings and understand what 
the advertisements realiy mean. 
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THE COMPLETE HANDBOOK OF MAGNETIC RECORDING, by 
Finn Jorgensen. TAB Books, Inc., Blue Ridge Summit, PA 17214. 
448 pp including appendix, additional reading list, and index; 5Vs 
x 8% inches; softeover; $10.95. 

This textbook of "know-how" and reference, covering all as- 
pects of magnetic recording, is written both for the technically 
inclined person working in the field and for the equipment user 
who wants to get in-depth knowledge of magnetic recording 
equipment and principles. 

Chapter 1 gives a brief history, followed by an introduction to 
recording equipment (chapter 2). The rest of the book falls into 
three main sections: Fundamentals; Heads, Tapes, and Discs, 
and Equipment and Application. 

The process of recording receives full attention, too: pulse 
recording and playback; noise; signal detection; equalization 
bits; error rates; coding; standards; measurements; recording 
with an AC-bias; amplitude and phase response: SNR improve- 
ments; tape drives, and sound-film recording — all are covered in 
detail, along with FM and PCM recording (including analog-to- 
digital conversion and high-density digital recording!) R-E 
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From 



HM307 




$405 



The first portable 
scope with a 
component tester. 




Capacitor 33 uF Transistor E-C Transistor BE B-E1 uF+68ohms 



Oscilloscope Specifications: 

Y Deflection X Deflection 

Bandwidth:DC-10MHz(-3dB) Timebase: 0.2s - 0.2 us/cm 
Overshoot: Less than 1% Triggering: 2 Hz -30 MHz (3mm) 

Sensitivity: 5 mV-20 V/cm Auto+ level control 

Input Imp: 1Mohm//25pf Bandwidth: 2HZ-1 MHz 



General Information 



Component Tester 

Calibrator: 

Power Supplies: 

A.C. Input: 

Weight: 

Size: 



For single components and In circuit 

0,2V ± 1% for probe alignment 
Regulated including high voltage 
1 10, 127, 220, 237, VA.C 50 - 60 Hz 
8-1/4 Lbs. 
4-1/2" H x 8-3/8" Wx 10-7J16"D 



uriher information on HAMEG's full line of top 
performance oscilloscopes, contact: 



HAMEG, INC. 

88 Harbor Rd ,Port Washington,N.Y,11050 

Telephone: 516-883-3837 
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NEW PRODUCTS 



For more details use free information card 
inside back cover. 



GRAPHIC EQUALIZER, model EQ2400, is a 
stereo frequency equalizer for the home 
recordist or music listener. The user can 
listen to music "flat" while making and 
monitoring an equalized recording, or 
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can make and monitor an unequalized 
tape while listening to music that's 
equalized to suit the sonic characteristics 
of one's listening room. 

There are ten linear slide controls for 
each stereo channel, each with true octave 
spacing calibrated to ±15 dB. That will 
not only improve the sound of the user's 
cartridge but also remove hiss, rumble, 
and surface noise. 



The model EQ2400 has a frequency re- 
sponse of 10 to 100,000 Hz ±1 dB. Total 
harmonic distortion is less than .01% and 
intermodulation distortion is less than 
02%. There are two main, and two tape- 
monitor inputs, plus two main and two 
tape outputs, equalization and defeat 
selector, and tape-monitor controls. The 
model EQ2400 can be connected easily to 
any receiver, p re-amp, or integrated am- 
plifier with tape monitor, signal processor, 
or pre-amp output. The model EO2400 is 
priced at $199.00, — Numark Electronics 
Corp., 503 Raritan Center. PO Box 493, 
Edison, NJ 0SS17, 



CASSETTE DECK, model ND-1000, is a 
two-motor, direct-drive system that as- 
sures accurate tape travel. Its three tape 
heads also add to tape-transport ac- 
curacy, while permitting off-the-tape 
monitoring as well. The transport also 
features full IC logic control, permitting 
smooth tape-function switching without 
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Reach 

for reliability. 




Solve over 178,000 solid state replace- 
ment problems using 1800 SK and KH types. 
RCA's new Replacement Guide puts the reli- 
able answers at your fingertips. 

From foreign to domestic components, 
RCA simplifies just about any replacement 
application, including integrated circuits, 
high-voltage triplers, rectifiers, thyristors 
and transistors. The guide uses a conve- 
nient dual numbering system, which 



matches the right SK replacement to your 
consumer or MRO/lndustrial needs. For 
example: SK3444/123A. 

Pick up your copy of the 1982 RCA 
SK Replacement Guide. Nothing puts reli- 
ability within easier reach. See your RCA SK 
Distributor, or send a check or money order 
for $2.25 to: RCA Distributor and Special 
Products Division, P.O. Box 597, Woodbury, 
N.J. 08096. 



the need to go through the "stop" posi- 
tion. The IC logic permits all tape-mode 
functions to be turned on from across 
the room, with the addition of an optional 
remote-control unit. 




model ESA-1000 permits direct visual mea- 
surement of electric-field strength, in addi- 
tion to the conventional spectrum-analyzer 
capability, to provide a "quick look" at its 
entire 100 kHz-1000 MHz coverage range. 
The instrument's scan-rate can be reduced, 
and accurate measurements taken, using 
the built-in quasi-peak detector. 
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The model ND-1000 accepts metal, 
normal, and Cr0 2 tapes, and applies 
accurate equalization with each. Other 
features include two 12-section LED peak- 
level displays for accurate monitoring, 
separate left and right level controls, and 
a front-panel output-level control. Its 
standard Dolby B noise-reduction system 
is augmented by an MPX filter for inter- 
ference-free off-the-air recording. There 
are also an automatic rewind function, 
a timer-activated record/playback func- 
tion, and an automatic memory-stop/ 
memory-play function, 

The model ND-1000 is priced at $650.00. 
— Nlkko Audio, 320 Oser Avenue, Haup- 
pauge, NY 11787. 



SPECTRUM ANALYZER, model ESA-1000, 
is the first such instrument to incorporate 
band widths and detector characteristics 
mandated by CISPR publications and 
recommended for FCC-compliance test- 
ing, both conducted and radiated. The 
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There is a complete range of options, 
including a rechargeable battery pack for 
field use, and a digital memory module with 
capabi I ity to store data from a slow scan, as 
required by quasi-peak time constants, and 
then retrace the scan data at a fast rate for 
wide-dispersion viewing. The model ESA- 
1000 is being marketed at a basic price/unit 
under $9000.00.— Penrl I Corp., 5520 Ran- 
dolph Road, Rockviile, MD 20852. 

EARTH STATION RECEIVER, model 
ESR24, covers a frequency range of 3.7- 
4.2 GHz, is designed for satellite-TV recep- 
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watts 

$29.95 

15 Hz — 60 KHz 
THD 0.015% 
SIN ratio 100 db 

* State-of-the-art performance 

* Built-in heatsinks 

* 5 simple connections 

* Encapsulated circuitry 

* No external parts required 

* Five-year warranty 

Choose from Hve modules „. „ 

HY30(15watts RMS) .S2S.9S 

HY80(30 watte RMS) %3SM 

HYIM(BOwattsRMS) s9 - 95 

HY200 (120 watts RMS) 78.95 

HY4Q0(240wattsRMS) «-95 

. FM» "Bridges" 2 HY400s tor 480 watts RMS 20.00 

GL3DSTOHE Electronics 

901 Fuhrmann Blvd., Phone Orders 

Buffalo. Now York, 14203. (716) 8494735 

Name . . 

Address 

CHy_„ 



-Zip. 



Please sand 

Check ( ) M/0( 
Number 



Ami. 



Visa( 
_Exp._ 



M/C{ ) 
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The new 
1982 RCA SK 
Replacement 



SK Replacement 
Solid State 
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BASIC TRAINING 

Learn to write concise, effective 
programs in BASIC with two 
great books from Sams. 

BASIC PROGRAMMING PRIMER, 
by Mitchell Waite and Michael 
Pardee, is an excellent, user- 
friendly guide to BASIC-language 
programming fundamentals. Its 
ideal for beginning or advanced 
computerists, and comes with a 
handy, tear-out reference card 
listing condensed BASIC 
commands. 

BASIC PROGRAMMER'S 
NOTEBOOK contains a number 
of programming secrets and 
shortcuts usually known only 
to highly experienced 
programmers, as well as 
workable ways to trim both the 
size and the running time of 
some of your larger programs. 
Program statements are in Level 
II BASIC, but most of the 
concepts can readily be 
translated to other BASIC 
dialects. 

Complete your BASIC training 
with Sams, America's leader in 
the field of microcomputer 
knowledge! 



BASIC 

PROGRAMMER'S 
NOTEBOOK 




2.00 



SAMS 
BOOKS 

Mail to: Howard W. Sams & Co., Inc., 4300 West 
62nd St., RO. Box 7092, Indianapolis, IN 46206 

Quantity 
BASIC PROGRAM MING 

PRIMER No. 21586 $11.95 

BASIC PROGRAMMER'S 

NOTEBOOK No. 21841 S12.95 

Amount of Order $_ 

Add Handling Costs S 

Add Local Sales Tax Where Applicable $- 

Total Amount of Order 3- 

Payment Enclosed: D Check G Money Order 

□ VISA D MasterCard Interbank No. 

Account No. 

Expiration Date 

Name (Print) 

Signature 

Address 

Cky 



- State - 



_Zip_ 



Call toll free 800-428-3696 for the name of your local 
Sams Book outlet or to order by phone (give Sams 
Operator the code number in the box below). Offer 
good in U.S.A. only, Offer expires 6/30/82. Prices sub- 
ject to change without notice. 

AD154 



tion, and features digital channel-display, 
preset and variable audio subcarrier 
selector, automatic frequency-control for 
stability, and full metering. For installation 
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versatility, the down-converter module 
(supplied) may be mounted internally, or 
at the antenna. Accessories for the model 
ESR24 include remote control, a remote 
tuning-meter, and splash-proof housing. 
The styling makes it suitable for commer- 
cial or private installations. The model 
ESR24 is priced at under $1000.00.— R.L. 
Drake, Company, 540 Richard St., Miamis- 
burg, OH 45342. 

SPEAKERS, Ohm Walsh 2, have inverted 
transducers that radiate a measurable 
coherent wave front into the total frontal 
listening area. That special method of 
coherent sound-propagation provides 
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virtually perfect stereo imaging ana energy 
response from any listening position. The 
speakers are finished in genuine walnut 
veneer on all four sides; they are also 
available in oak, teak, and rosewood 
veneers at increased cost. They measure 
31V2 x MVz inches, can be driven by as 
little as 20 watts, and have a maximum 
power handling of 120 watts. The Ohm 
Walsh 2 speakers are priced at $275.00 
each. — OHM Acoustics Corp., 241 Taaffe 
Place, Brooklyn. NY 11205. 

CW COMPUTER-INTERFACE, model MFJ- 
1200, converts audio from your receiver to 
TTL or RS-232 so your computer can "un- 
derstand" it. It also lets your computer- 
output "key" your transmitter. When com- 
bined with a personal computer and an 
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COMPUTERS 

Complete Microprocessors line, peripherals & Terminals 



Green Monitor 
Leedex 1 00 Mon 
Visicalc . . 
Microsoft 2/BO . 
IDS 445G 

n-745 . .. 



.169.00 
139.00 
160.00 
32000 
call lis 
144000 



some ia 135 . 

TI-99/4 

Epson MX-80 

Color Monitor 

TI-810 

90 Column Board 



.795.M 
.399.00 
all us 
cal us 
1385.00 
.29900 



Texas Instruments 



Invest Anal. 
Accessories 
II-58C 
PC 100C 
Tl BAH 




TI-59 St 75 00 

TI-5SII .... 3995 

Speak & Spell .49,95 

Tl Programmer 4795 

MBA 4995 



HEWLETT-PACKARD 



HP(1Z5 Computer 

HW37E , . 

HP-33C . . 

HP-34C 
HP-38C 
HP-41C Prog 
HP-41C Punter . . 
HP-41C CRBBDR 



. . call us 
$60.00 
.70.00 
115.00 

. 114,99 
189.00 
285.00 
16900 

HP/85 



HP-11CNEW ... 
BP-12CNEW ... 
KP-41C Mem Module 
HP-41W 
HP-67 
HP- 97 

Ouad ftim . all us 

Application Pac . . .call us 

2195.00 



call us 
.call m 
26.00 
.24500 
29500 
57000 



SCM TYPEWRITER SPECIALS 



SCM2200 
SCM25M 



32 79.00 
■ 289.00 



INTREPID . S274 00 

CLASSIC 12 1 59 00 



Ait units snipped in original canons with accessories 
according to manufacturer's specification. Send 
money orders, personal check 2 weeks to clear. In 
Illinois add 6% sales tax. Add $6.95 minimum ship- 
ping & handling charges per unit. We ship UPS, 
Subject to availability. Written warranty for specific 
products can be obtained free upon request. Above 
prices are for mail order and prepaid only. Prices and 
specifications subject to change without notice. Send 
mail orders.. 

WagiJt'i, One. 

519 DAVIS EVANSTON, ILL 60201 TEL 312-869-6144 
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appropriate program, it can give you a 
complete and versatile CW keyboard/ 
reader combination. 
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For receiving CW, the model MFJ-1200 
processes the received CW audio from 
your rig to provide a clean, computer- 
compatible TTL or RS-232 level. First it 
limits the noise on incoming CW signals, 
then filters it to remove interfering signals, 
sends the desired signal through a detec- 
tion stage, post-filters the detected signal, 
shapes the signal, and finally shifts the 
level of the signal to TTL or RS-232 so that 
your computer can use it. 

For transmitting CW, the model MFJ- 
1200 takes keyboard-generated CW at TTL 
or RS-232 output levels from your compu- 
ter and drives high-voltage keying circuits 
to key your tube or solid-state transmitter 
(-300 volts, 10mA maximum, +300 volts, 
100mA maximum). 

The model MFJ-1200 has three red 
LED's to indicate tuning, transmit mode, 
and "on". A reverse/normal switch will in- 
vert the output level to the computer, if 
desired. It operates on 6- to 9-volts DC or 
110-volts AC, with the optional MFJ-1309 
AC supply ($9.95). The model MFJ-1200 is 



'zmiRtm 



PROFESSIONAL COLOR TV 
SERVICE EQUIPMENT 



Modernizes any test Jig 




UPDATE KIT 

Unique transverter system with 

9 HORIZONTAL & 5 VERTICAL 

IMPEDANCE SELECTIONS and 

special matching yoke. 




To 

service 
all 

domestic and 
''»; imported TVs. 



WRITE FOR FREE CATALOG 



Sold through d i s I r i bu^or s only 

TelsMotit Olv. of U.X.I. Corp. 
108-02 Oils Ave., Corona, NV 11368 
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priced at $69.95. plus $4.00 for shipping 
and handling— MF J Enterprises, Inc., PO 
Box 494, Mississippi State, MS 39752. 

PARALLEL PRINTER INTERFACES, model 
A4P and model ASP (shown) are designed 
for the Atari line of microcomputers. They 
allow the Afari 400 or Atari 800 to drive a 
parallel ASCII printer directly. A cable as- 
sembly plugs into controller jacks 3 & 4 
on the front of the Atari microcomputer. A 
short (15-second) program is read into 
the computer from cassette; from then 
on, all printer data is directed to the paral- 
lel-printer interface, instead of to the Atari 
serial port. For example, listp will list a 
BASIC program on the printer, lprint in a 
BASIC program will directly output to the 
printer, and list#p : will list assembler 
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source listings on the printer. 

The program will remain in memory 
until the computer power is turned off — it 
is unaffected by system reset, break, esc, 
option, select, or start. The interface 



Enjoy the game now. . .tape 
pay TV for later! 



The Switcher 
does it all for you. 

Suppose you want to watch the 
football game, but there's a great 
movie you've been waiting to see 
on pay TV. Which do you pass up? 

With The Switcher— and your 
video recorder— you can enjoy the 
game— and tape the movie for 
viewing later. In fact, you can 
watch any program on regular TV 
channels while you tape pay TV or 
cable TV. You can even watch pay 
or cable TV as you tape "off air" 
from regular channels! 

Installs in minutes 
...no special tools! 

The Switcher comes fully 
equipped with cables and hardware 
for easy installation you do yourself. 
Better yet, once it's installed, there's 
no plugging and unplugging to do. 
Just a touch of the controls gets you 
the viewing you want. 



Take advantage of this 
incredibly low price! 

Most switching devices 
run $89.95 to $129.95. A 
few, like The Switcher, are 
regularly just $69.95. Now, 
for a limited time, we're 
offering The Switcher for 
only $39.95 plus shipping 
and handling! Order 
yours today! 




ONLY 

$ 

plus" $2. 00 

shipping 

©.handling 

CALL TOLL-FREE 
800-228-5600 

(Nebraska residents call 
800-642-8777) 



If you prefer, fill 
out the coupon 
below and mail to: 




3001 Mai mo Road 
Arlington Heights 

Illinois 60005 



VIDEO PLAYGROUND, 3001 Malmo. Arlington Hts.JL 60005 
DYES! Send me Switcher(s) Sig, 



at only $39.95 each plus $2.00 

each forshipping & handling. M- mo 

(Illinois residents add 6% sales 

tax.) 

D I enclose check or money order Address. 

□ MasterCard DVisa accounts 

City . 



(charge orders must be signed) 



f please print} 



.State ZIP_ 



Interbank # Exp. date. 



MAIL TODAY! 



DEPT.119 



I 

O 

X 

i 

to 
87 
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SEARCH 



NO 
MORE! 

Never again waste valuable time & money 
sea rch in o f o r a certain size o r ty pe n ut , bo It , 
rivet, nail, whatever. We've got just about 
every kind of fastener, part, and piece of | 
hardware you'll ever need! Plus installation J 
and removal tools. And a complete 
W line of parts organizers. 

IT'S A HARDWARE STORE 
AT YOUR FINGERTIPS! 

Send St .00 for a fully Illustrated catalog 
(refundable with first order | 
D.R.I. Industries. Int. Dept RE-382 
11100 Hampshire Ave. So., 
Bloominoton, MM 5543B 
« TO RECEIVE YOUR CATALOG. COMPLETE THIS 
S AND MAIL WITH S1.00 CHECK OR MONEY ORDER 
■ (refu nd a bla with f I rat orde r) TO ; 

D. R.l. Industries. Jnc 
1 1 1 00 Hampshire Ave. So., Bloomington, MN 55438 

MR 



NAME *ws. 

MISS" 

ADDRESS. 



Slr«l»Niin*w 
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Digital 
Multimeter 

The Drake DM2350 Digital Multimeter is a 
convenient, small handheld liquid crystal 
display meter ideal for the serviceman or 
hobbyist. This 3ft digit meter is auto-ranging. 
auto -zero in g. has polarity indication, and an 
over-range warning signal. Battery life Is 
greater than 300 hours with a "low battery" 
indicator. A continuity test sounds a signal 
when circuit resistance is less than 20 ohms. 
Dc accuracy Is a basic 0.8%. 

Batteries, probes, 20 amp current shuni. spare 
fuse and soft carrying case all included at S95.95 

Add S2.5Q shipping and handling per order. 
Send check with order and provide street address 
for UPS shipment. Ohio residents add Sales Tax. 
Charge card buyers may call toll free: 

1-800-543-5613 

In Ohio, or for 
information call: 
1-51 3866-2421 



§"«>J DRAKE 



R. L. DRAKE COMPANY 

540 Richard Street. Miamisburg. Ohio 45342 

^i^H INSTITUTIONAL AND DEALER INQUIRIES INVITED H^Htf 
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An enclosure as 
good as your idea. 
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You've turned a good idea into a piece of equipment— 

now you need a good enclosure. Here's how PacTec 

can help you with our versatile enclosures: 

•Attractive yet inexpensive. • Durable ABS construction. 

• Many sizes, colors, accessories, • Built in 

bosses and slots speed component 

mounting. "Available off-the-shelf 

from single unit to production 

quantities. See them at your 

PacTec Distributor. Arid ask 

him for your free catalog. 



PACBTEC 

subsidiary of La France Corp. 
Enterprise and Executive Avenues 
Philadelphia, PA 19153 (215) 365-8400 
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DON'T 
FORGET 




USE 

YOUR 

READER 

SERVICE 

CARD 



works equally well with BASIC, DOS. or 
the Atari Assembler/Debug. It will work 
with virtually any program that directs 
printer data through the tOCB. ft will work 
with machine-language programs that do 
not reside in or clear memory locations 
0700H to 07AAH. 

The model A4P is for the Atari 400, 
while the model ASP is for the Afar?" 800 
microcomputer. Both have the same 
price: $69.95.— Macrotonlcs, Inc., 1125 N. 
Golden State Blvd., Suite G, Turlock CA 
95380. 

BUS-BAR SNAP-AROUND, model SPR~ 
1030, is designed and engineered for 3- 
inch bus-bar measurements, as well as 
for use on round cable up to 2 15 /ie 
inches OD, The scale, which rotates for 
easier readings, has continuous duty for 
every range. 

There are five current ranges up to 1 000- 
amps AC and three voltage scales up to 
750-volts AC (self-contained); the unit 
comes with a one-piece Ohmprobe for 
both resistance and continuity testing. 
Full-scale accuracy on signals from 50-400 
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Hz is ±3%, Safety features include shock- 
resistant ABS plastic housings; twist and 
lock threaded voltage leads; fully in- 
sulated jaws, and the ability to withstand 
overloads. The model SPR-1030 comes 
with carrying case, voltage test leads, 
Ohmprobe fused battery attachment; 
battery; fuse, and operating instructions. 
It is priced at $124.95. — A.W. Sparry 
Instruments, Inc., 245 Marcus Blvd., 
Hauppauge, NY 11787. 

GRAPHIC PRINTER, model VIC 1575. is 
designed to go with the model VIC 20 per- 
sonal computer. The model VIC 1515, 
which can print any of the alphabetic, 
numeric, and graphic characters com- 
mon to the model VIC 20, is a dot-matrix 
printer with a speed of 30 characters per 
second. It allows the model VIC 20 user to 
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Be an FCC 
LICENSED 

ELECTRONIC TECHNICIAN! 



Li 'i'.'i.i'.- in -.ji.'.i ,- lime, 
j previous experience needed! 



No costly School, No commuting to class, The Ordinal 
Home-Study course thai prepares you Tor the FCC Radio- 
telephone license exam in your spare lime! Passing (he exam is 
your "lickei" to thousands of exciting opportunities in 
Communications, Broadcasting, Mobile two-way systems. 
Microwave stations. Radar installations, Aerospace and more. 

NO NEEDTO QUIT YOUR JOB OH GO TO SCHOOL 
You leam how 10 pass the FCC License exam at home ai your 
own pace with this casy-tc- understand, proven course. Within 
a few short weeks you could be on your way to being one of 
the highest paid workers in the electronics field . It \ thai easy! 
U.S. Federal law requires you to have an FCC License if you 
want to operate and maintain virtually any communications 
system — you don't need a College degree to qualify, but you 
DO need an FCC License. With this Home-Study course, 
you'll be ready 10 pass the FCC Government licensing exam in 
a remarkably short time. Send for FREE facts now. No 
obligation. No salesmen wilt call, mail COUPON TODAY! 

T commmi d product ions" " "I 

I FCC LICENSE TRAINING. Dept.E I 

■ P.O. Box 2223, San Francisco, CA 94126 I 

I Rush FREE facts on how I can prepare for my FCC ' 

I License ;i: home in my spare lime. I 

' NAME ■ 



ADDRESS. 
CITY 



.STATE 
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These filters protect any sensitive electronic 
equipment from power line transient damage 

and radio frequency interference. Both 
models offer common mode and differentia! 
mode surge suppression for power line 
"spikes". Rf interference is suppressed using 
both inductive and capacitiue components. 
Ideal for computers, test equipment or TV. 

LFZ a duplex outlet, 120V. 8 amps max. . . 539.95 
LFB three separately liltered duplex outlets. 
120 V, total (used capacity 15 amps. 

power switch and indicator lamp $59.95 

Add S2.5Q shipping and handling per order. 

Send check with order and provide street address 
for UPS shipment, Ohio residents add Sales Tax. 
Charge card buyers may call toll free: 

1-800-543-5613 

In Ohio, or for 

information call: 
1-513-866-2421 



2<*OlJ drake 



LR.L. D 
540 Riehaj 
M INSTiruTI 



R. L. DRAKE COMPANY 

540 Richard Street, Miamisburg .Ohio 45342 

INSTITUTIONAL AND DEALER INQUIRIES INVITED. I 
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get hard copy for forms, program listings, 
mailing tabels, charts, graphs, and more. 
Special enhancements also allow it to 
print extra- wide and reversed (white- on- 
black) characters. The VIC 1515 is 
priced at $395.00.— Commodore Business 
Machines, inc., 681 Moore Road, King of 
Prussia, PA 19406. 

SATELLITE-TV ANTENNA, the Skyview IV, 
is a lightweight, 11 -foot fiberglass para- 
bolic-antenna designed for lost-cost ship- 
ping, expandability, and ease of opera- 
tion. It is expandable to 13 feet by adding 
extender panels. Installation requires only 
a simple, three-foot-square concrete pad 
and four holes. 
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The Skyview IV weighs 400 pounds, in- 
cluding mount, and has better protection 
against wind (125-mile-load survival rat- 
ing), rough handling, and weather than 
conventional aluminum construction. It is 
easy to operate; it can be shifted from sat- 
ellite to satellite with a simple hand-crank 
adjustment, and can receive all North 
American communications satellites. 

The Skyview IV is priced at $1 945.00. 

Also available is the Skyview IV System, 
a complete home satellite-TV receiving 
system based on the Skyview IV parabolic 
antenna and including a D-2X receiver, 
120" LNA, RF modulator, and all cabling. 
The price is $4595.00.— Downlink, Inc., 30 
Park Street, Putnam. CT 06260. R-E 



CHANNEL!? 



continued from page 46 



television reception. The television in- 
dustry, although not pleased about 
losing yet another TV channel, agreed 
that 12 clear channels were preferable 
to 12 shared channels. If they had to 
lose a channel, they preferred that it be 
Channel I, because its absence would 
have the least impact on commercializ- 
ing television. 

The FCC went along with the televi- 
sion industry's position, and on June 
(4, 1948, Channel I was deleted from 
the allocation plan. Channel l's fre- 
quencies were assigned to the fixed 
land and mobile services. At the same 
time, the FCC decided not to renumber 
the channels — that's what happened to 
Channel I! r-e 



f]\ FFORDABLE 
/^AUTORANGING 

DMM's 



From 
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• Full autoranging for AC/DC volts, current 
and Hi/Lo Pwr. II for fast, easy use. Touch 
button diode test, 

• Advanced Micro-Circuit design with re- 
duced parts count for long term reliability, 

• Heavy dutyABS plastic case with display 
window cover for rugged field use. 

• Annunciators indicate "AC mV, mA, O, 
kfl, plus numerical value for error free 
readings. 

• Auto decimal, polarity and low battery 
indicator. 

• Electronic or fuse overload protection for 
all functions, just in case , . . 

• Continuity beeperon Models ME-531 and 
ME-532 for "No-Look" circuit checkout. 

• 10 Ampere AC/DC current rangeson ME- 
531, 

• Operates 300 hrs on two "AA" cells. 

• Complete with batteries, spare fuse, test 
leads, full one year ltd. warranty. 

MODEL ME-533 $75.00 

ME-532 85.00 

ME-531 99.50 

Available at selected Distributors or 

write/phone: 

NORTH 
AMERICAN 

1 1 26 Cornell Avenue, Cherry Hill, NJ 08002 
Tel. (609) 488-1060 
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MARKET CENTER 



SATELLITE TV TONIGHT LIVE I 



• DISH ANTENNA 

• PREAMPLIFIER 

• RECEIVER 

MOS COMPLETE RECEIVING 
SYSTEM READY FOR TV HOOK-UP 



%399 



SATELLITE T.V. INC. 
p.o box 36 1 a perr, re-3 

LANTAnA. flL 33462 

Send $ 9. 05 plus (£-90 shipph**; 

4 handing or call our 2a hr. 

cod order line (305> 645-3840 




$295 SATELLITE 
ANTENNA (IOft.x to ft.) 

FOR THE uKMT-YOURSELFER 
just pubushed- magnificently illustrated 
diagrams - graphs - extensive photo- 
graphs - major sources - antennas - low 
noise amplifiers - receivers and more, 
thii ahazihg »ook &iscbiks the entire field of 

SATELLITC THAK&HiiKOfl AHDIECEFTIDM WITHTHC T Hd#rOUG H- 
HE5S OF AH ENCYCLOPEDIA. OMC CAHETUL tTIP AT A TIME OUR 
COMFiEHIHilVl aOOK MM KEN WHlTTEH SO THAT EVEN K 
KC1NHU CAM EAULT UHHHTAHD THE ft WUFTllNI TtCKHO- 
LOCT KCAUU WE HADE IT H EAJT TO LIAR*. 

HQW YOU CAN HAVE A 100 FLIM CHANNEL MCEFTK* (YTTtM 
A PCD tKJOr EVUTTHIIK 1E3MG TELECAST IN TMC WOULD. 



SATELLITE TELEVISION 

SATELLITE TV antenna, 10 ft. fiberglass, com- 
plete polar mount. $1950.00, electronics at cost 
also. TRI-STAR COMMUNICATIONS, Box 843, 
Erie, Ml 48133 (419) 726-1095 

FREE $200 value TVROP.C, board set, when you 
join our development group. Complete systems 
low as $700. Newest low cost designs, antennas. 
group purchasing, more. Info $1 .00. membership 
$50 509-534-80S8 6-9 PM PST. COMPUTER 
SATELLITE SERVICES, 1604 N. Smith St.. Spo- 
kane WA 99207 

SATELLITE TV Books, parts, low-noise micro- 
wave transistors. Specsand catalog $2.00. ELITE 
ELECTRONICS, RR1 , St. George, Ontario, Can- 
ada NQE1 NO 

GEOSTATIONARY satellite TV antenna aiming 
angles. Azimuth and elevation (true and mag- 
netic) coordinates calculated by digital compu- 
ter tor your location. 23 satellites. Send name, 
address, your location's latitude and longitude 
(deg. mfn. sec,); or distance and direction from 
nearby town; or explicit geographical location in 
your city; plus S6.50 to: HUTSON INDUSTRIES, 
INC., P.O. Box 1S5, Scooba, MS 39358 

SATELLITE equipment catalog. Over 25 of the 
best manufacturers and suppliers, LNA's. receiv- 
ers, antennas and complete systems covered in 
detail. Four different sections $12.00. TMS CO., 
P.O. Box 8369. Roseville. MN 55113 



SATELLITE system, only $1925.00 complete, re- 
ceiver kits available. WESTCOM, 715 Washing- 
ton. Ayden, NC 28513. Dealers wanted. 

SATELLITE Receiver kit, Antenna Kit. IF Strips, 
Mixers. IC'S LNA'S, Hardware. Alignment ser- 
vice. LANEY SCIENTIFIC INSTRUMENTS, Box 
20131 .larkson MS33PQ9 
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MICROWAVE TV SYSTEM 

l • FtBos»onaS" Parabolic Antofwa 
i # Probuift Converter and Preamp 

• Assembled Powar Supply 

• Low-loss Coaxial CaNk 




r stskm 2ir 




1 ...-■-' — 7 
\KHI5 / 


* Ct» Vftftr Warranty 

/ • Cofnpkitery Buih and Tested 

f DATA SERVICE GO. • 
3110 Evelyn Sr.ro*] i 
Roseville, MN 551 13 *-/ 
612-636 9469 tff. 



SATELLITE super-mixer: DBM-4150A. Clean up 
your TVRO receiver! Near-theoretical perfor- 
mance; flat response. DC-1500IF, SMA connec- 
tors; $69.50 — CK/MO/COD. RIGEL SYSTEMS, 
2974R Scott Blvd., Santa Clara. CA 95050 (408) 
727-4231. 

SATELLITE TELEVISION FEED HORN (BRASS), 
Standard CPR229 flange, for parabolic dish 
(/D.3-.45. Frequency 3.30-4.9OGHZ. $30.00 Post- 
paid USA Mastercard-Money order-cashier 
check. FRIEDSAM TV HARDWARE, 112 West 
Main. Marshallville. GA 31057 (912) 967-2828. 



To run your own classified ad, put one word on each of the lines below and send this form along with your check 
for SI .85 per word (minimum 15 words) to: 

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003 

ORDER FORM 

PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge of $10. 

f ) Plans/Kits ( ) Business Opportunities ( ) For Sale 
( ) Education/Instruction ( ) Wanted ( ) 



Special Category: $10 



(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.) 



10 
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15 



16 
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18 



19 



20 



21 



22 



23 



24 



25 



26 



27 



28 



29 



30 



31 32 33 34 35 

£t PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AMD PHOWE NUMBER. 
X) 



Satellite TV 



FOR THE HOME 
Sick of Network TV? 

Our receiver lets you gel 
over 75 channels of tele- 
vision directly from earth- 
orbinng cable TV satel- 
lites 1 HBO, Showtime, su- 
per stations, sports and 
movies worldwide. 



We don't just 
sell Information! 
We Manufacture 
Hardware! 




From off shore oil rigs, 
data links to hotels 
and backyard instal- 
lations, we wrote the 
book. Constantly up- 
dated, our W Page 
technical information book and catalog gives you ell 



^ 



the facts. Inexpensive dighas. feeds h telem- 
etry software, kits and more. Recom- 
mended reading by NASA. The Office 
of Consumer Affairs and quality com- 
panies like Roc kweltYCol fins. Send 
S7.95 today! CALL 

24-tm, C-O.0. HotUnw 
^ (305) 339-7600 

"SPACECOAST 

RESEARCH CORPORATION 

P.O. Box 442-E, Altamonle Spgs. FL 32701 




INTERESTED in Home Satellite Television — 
Don't buy anything until you've read the ROME- 
SAT HANDBOOK & BUYERS GUIDE. Our book 
tells everything about home satellite TV and may 
save you hundreds, even thousands of dollars in 
your selection and installation of a system! 
$7.50: also: Homesat Monthly Newsletter, one 
year. $5. Order both for only $12. H &G HOMESAT 
SERVICES, Box 422, Seaford, NY 11873 



SATELLITE TELEVISION EARTH STATION KIT 
LOW COST COMPLETE SYSTEM 

SpNWOfMrtUISM 
Kil include: ill electronic and mechanical pirlj needed Id 
assemble a complete operating Earth Station You provide lilt 

labor and hand Ion Is. 

Included In the kil arc i 1 2 loot hilly s leer i Die parabolic dish. 

low noise amplifier, antenna, rotator, receiver, modulator. 
necessary ca hies/connectors and com p! tie assembly/ 
operating instructions. EVERYTHING — down Id Ihe fasl nut. 
boll 2nd screw is provided 



Illustrated Brochure with 
Complete Details — K.M 



MfCROTENNA ASSOCIATES 

2335 South. 2300 Wesl 
Sail Lake CHy. Utah 841 19 
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SATELLITE TV 

FANTASTIC 80 EQI CHANNELS 



New amonna construction plans plus big Bxii 
book loaded with aiming into. kits. LNA& and re- 
ceivers at wholesale prices Far belter than cable 
IV 1 Enjoy crystal clear reception. Send $9.95 to- 
day. Add 52. DO lor 1st class fair mail) or call our 
24 hr COO order line 13051862-6068 Now 

Glottal TV Electronics. P.O Box 219-F Mailtand. FL 32751 



SATELLITE TV Antenna — We make the best 10 
foot fiberglass dish in the Midwest!!! Receive 75 
TV channels direct from the satellite. We have 
openings for dealers. For complete spec's and 
satellite TV information send $2.25 for postage 
and handling to SPACE ANTENNAS, 127 W. 10. 
KCMO. 64105. 



Satellite Earth Station 

complete systems from $2,200.00 

Send $4.00 for our 
complete SO page color catalog 

TEI ELECTRONICS 

P.O Box 181108. fJept. 286A, Memphis, TN. 38118 

901-795-4504 




visn our i\c w wtd i duku 

SHOWROOM Outlet - Over 

$10,000,000 of devices in stock! 

133 Flanders Road, Westboro, Massachusetts (617) 366-0500 
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STANDARD AND 
LOW POWER SCHOTTKV 
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7427N 33 

742SM « 
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745M4 ja 

7451N -2fl 

7453M Jfl 

74&4N .29 
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74UAM ,4* 

74UAH 1.H 
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74B2AN .42 
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7«7N 1.--H 

741O0N 1.3* 

74104N .64 
7*107AN .40 

74109N j40 

741 10N M 

741 ItH .72 

7411&N 1.38 

7412W 1M 

7412VM ,3ft 

741 23N M 

74123N .44 

741 25M M 
7*1 KAN ,« 

7412SN jM 

74132N 41 

74136N .12 

74141N ,95 

74142N 2,» 

74143N 3.44 

741 -UN £44 

7414SN JJ 

74147N 1,50 

74T4SN ja 

741 SON 1,23 

74. SIN 441 

74tS3N .4 5 

74154N 1.25 

HV56N « 

74157N H 

741SW 1.52 
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74V$2N .« 
74T63AN .69 

74164N .69 



741 85N JO 

741&EN M 

741 TON 1.75 

74172N S.45 

741 73N .79 

74174N .66 

7417SN J« 

741 76N .77 

741 78N 1.17 

74178N 1.35 

74180N .75 

741 B2N .52 

741&4N 2.M 

741 SSN 2.X 

74T90N .75 

74 TBI N .75 

741B2N .75 

■■■: i'" IN .75 

74194N .75 

74136N « 

7419&N r 7* 

74107N r 7t 

7419QN 1Jt 

74199N 1.33 

7422 IN Jfl 

7424&N 1.70 

74247N 1.50 

74251 r\ M 

7426GN XM 

74273N l.M 

7427&M 1.19 

7427&N 2.39 

74279N .79 

74SH3N 1.10 

742B3N .« 

74296N .94 

7435>N ZJ0 
743&5AN .59 

7+366N £1 
743&7AN .59 
706&AN .59 

T4390H JO 

74393N 1.49 

74LSO0N .21 
74L301N 52 
74L&02N .24 
74L&03N -24 
74LS04H Jf 
74LS06W J5 
74L90M ^5 
74LSC»N .25 
74LS10N 54 
7*L5T.N .23 
74LS12N 55 
74LSt3W .30 
74LSHN .40 
74LS2CN J24 

74L921W -27 
74LS2*H 55 
74LS27N 5» 
74LS30H 54 
74L532N 57 
74LS37K 5» 
74LS36N .2* 
74LS42K -44 
74LS47N .72 
NLS48N Jl 
74LS51H .24 
74LS54N 54 
74LS56N 54 
74L573H ,35 
74L574N .35 
74LS75M 45 
74E-S76N .44 
74LS7&N .39 
74L383N JO 
74LS9&H .» 
74L5S6N .30 
74LS9W 42 
74L5&1N .» 
74CS92N .54 
74LS3JN ,54 
74LSMN 52 
74LS9SN .72 
74LS107M.42 
74LS1CJ9N.36 
74L3112W,30 
74LS122N.45 
74LS123«.M 



74LS12SN .49 
74LS12fiN .40 
74LS132N .50 
74LS133N .40 
74LS136N ^2 
74t.Sl3eN J5 
74LS139N .55 
74LS145N 1.00 
74L5147N 1.46 
74LS14BN 1.43 
74LS151N .43 
74LS153N .42 
74LS155N XT 
74US1KH J7 
MLS157N M 
74LSJ56N .-13 
74LSI60N .70 
74LS101N ,75 
74LS102N J4 
74LS1Ktft JO 
74LS164K .50 
'^IS!r ; :N &9 
74LS1WN 1^4 
74 LSI TUN 1.59 
74LS173N .72 
74LS174N .44 
74LS175N .44 
74LS1S1N 1.00 
74LS1B8N 4.45 
74L&190N M 
74LS1S1N M 
74LS192N .74 
74LS193N .74 
74LS194N .74 
74LS197N Tjt 
74LS221N JO 
74LS2*0N 155 
74LS241N 155 
74L5242N 155 
74LS243N 155 
74LS244N 1.25 
74LS24SN MS 
74LS247N J4 
74LS24EN 1.00 
74LS249N 1.10 
74LS2S1N .60 
74LS253N .60 
74LSZ57N JO 
74LS2MN .60 

mCsssm \m 

74LS2$ON 1,25 
74LS266K .42 
7+LS273N 1.19 
74LS275H i39 
74LS27SN .44 
74LSJffiJN l.M 
74LS2S2N SB 
74LS290N .79 
74L&233M .78 
74LS290tt H 
74LS39&N 2JS 
74L&32CN 2.76 
74LS321N 3L« 
74L&322N 4,95 
74LS323W 4.95 
74L5324N 3.25 
NLS340H 1.05 
74LS352W 150 
74LS35JM \M 
74LS3i2H 9J95 
741.S365W .59 
T41SXCN .59 
74LS367N 50 
74LS366N 59 
74LS373N 1.30 
74LS374N 1.30 
74LS375N JU 
74LS377N 155 
74LS37BN .00 
74L5379N 1.00 
74LS390N 1.44 
74LS2S3H i.« 
74L£^5N 1.1J 
74LS447N .Rft 
74L54S0N 1.BO 
74LS630N H CO 
74LS6B9N .94 
74LM7QN 1,99 



DUAL-IN-LINE 
LOW PROFILE 
IX, SOCKETS 

CONTACTS PRICE CONTACTS 

,13 22 PIN 
.22 24 PIN 
.25 28 PEN 

.28 40 PIN 

.31 



SPIN 
14 PIN 
16 PIN 
18 PIN 
20 PIN 



PRICE 
-35 
33 



^3 



For every $100 order 
we will send you at no 
extra charge - 4 data 

boobs valued at 

$25.00 - MOS Memory 

Data book, Opto 

Selection Guide, 

Unitrode Data book, 

JFet Applications 

and Specs. 



CMOS 



CDJtlOlBE 
CD4002BE 
CD400DBE 
CT*1007BE 
CMOMBE 

nr>;i:<:>iBF 

CD<t)10BE 
CM011BE 
CDJ013BE 
CD4D13BE 
CWOUHE 
CtM015BE 
CDW1GEE 
CO4017EE 
CD401iSBt 
CD4013BE 
CCK020BE 
CClWjltiE 
C0J02JBE 
CCK023BL 
CEH024BE 
CC1«)2SBE 

ONmTBE 

CM); 8 RE 
CM)29BE 

CDJ03OBE 
CDTO33BE 
CDW3JBE 
CDJ035BE 
(.:d.i(M0RF 
CPW41BE 
CD«M2BE 
CD4M3BE 
CDJM4BE 
CDiMSiBE 
CDJCurflE 

CIM050BE 
CD4051BE 
CD405JBE 
CD4053BE 

GD4060BE 
CD4066BE 
CEUOeSBE 
CD4CB9BE 
CEMOTOBE 
C04C71SE 
CD4072BE 



M CEM073BE 

.25 CD40T5BE 

79 C0407&BE 

.24 CD40?BBE 

.75 CD45IOBE 

.39 CMJ11BE 

.39 CD45I2BE 

.25 G MOUSE 

.15 CM515BE 

-39 C046168E 

J5 CD4519BE 

-75 CO452081 

-3» CM523BE 

.70 CD<5:-CB£ 

.75 CDJ527BE 

.39 CDJ£2eBE 

.70 CD4531SE 

.76 CD«32BE 

.79 CD4S39BE 

JS CD45438E 

.44 CD4SS38E 

^5 C045&5BE 

1.95 CM5S6BE 

.45 C04581BE 

M C0458JBE 

.75 CD4584BE 

,3S CD4S8SBE 

1.«7 CD4102BE 

1.99 !::r«f.jir;F 

.75 CD4062BE 

.54 CM085BE 

.79 CO400SBE 

^4 CO4033BE 

.55 CMOS! BE 

,55 CP41D4BE 

.78 4DC^7PC 

-»5 400»Pt 

.35 74C00N 

.35 J4C14N 

.W 74C20N 

-S5 74C7BN 

JS 74CS5N 

.« 74C107N 

.49 74C1S1N 

.JS 74C163N 

.25 74C173W 
74C175N 
74C192M 






JS 74C1S3N 



.35 

.29 
.59 
.21 
.54 
.99 

M 

1.50 
1.59 
.75 
.45 
.70 
M 

.n 

1.47 
.»S 
M 
,H 

.99 
1.21 
2.99 
.75 
.75 
1.99 
.59 
.42 
.79 
15.95 
.25 
.a 
.75 
.75 
.55 
1.25 
2.34 

.■y; 

.97 
.3* 
.»5 
.34 
.41 
.79 
.63 
.09 
.99 
.59 
.75 
.99 
.99 



LM3DBK 
LM323K 
LM324CN 
LM339CN 

LM348CN 
LM555N-8 

LM556CN 
lMS67K-a 
LM723CN 



LINEAR 1CS 

1.35 LM741CH .58 

450 LM747CN .50 

.48 LMH98CN ,64 

.49 LM1439CN .64 

.38 LM2240CN 1.80 

J8 LM34D3CN 1.19 

.68 LM4136CN At 

.99 LM45S8CN .44 

,46 ULN2003AN .79 



Bi-Fet OP AMPS 

TL071CP 



U067CP 
TL074CN 
TLM1W 
1L082CP 

TLM4CN 
TL430CLP 
TL431CLP 
TL497ACH 



^ 



V. 

m 

1.6S 

4? 

.85 

1 59 
.91 

69 

2 83 



1 AMP 

VOLTAGE 

REGULATORS 

78XXUC 

Positive TO-220Pkg. .79 

Voltages 5, 6, 8, 12, 15. 18.24 

78XXKC 

Positive TO-3Pko. 1.57 

Voltages 5, 8, 12, 15, 18.24. 

79XXUC 

Negative 70-220 PKg, .89 

Voltages 5. 6, 8, 12, 15, 18,24. 

79XXKC 

Negative TO.SPkg. 1.79 

Vollages 5, 8, 12, 15, 18, 24 



LINEAR INTERFACE 
CIRCUITS 

SN75UJ7AN1.10 SN75365N LIB 
SN75110AN1 10SN7S452BP .36 
SN7515QP 1.10SN75491H .75 
SN75154N 1.10 SN7S492N .75 



'• • *cnmPUTER SUPPDRT CEnTER* * ^ 

Absolutely the lowest prices and highest quality 
Only current date coded products 



STATIC RAM'S 

2101-35 1K(256x4) 350NS22PIN 

2102-25 1K(1Kx 1) 250NS16PIN 

P21 11-45 1K (256x4) 450NS1BPIN 

P2112-35 1K (256x4) M0NS16PIN 

2114L-30 4K (1024 x 4) 300NS 18 PIN Low Power 

2147 4K(4KX1) 55NS18PIN 

2147 4K 4K X 1) 70NS 18 PIN 

P2016.10 16K(2KxB) 100NS24PIN 

P2016-15 16K(2Kx8) 150NS24PIN 

P2016-20 16K(2Kx8) 200NS24PIN 

Z6132^PS 32K (4K x 8) 450NS 28 PIN 

EPROM'S 

C2708-45 8K (1 K X 8) 450NS 24 PI N 

C2716/TMS251616K (2K X 8) 450NS 24 PIN 
Single 5 Voll Supply, Intel Pin Out 
TMS2716 16K |2K X 8) 450NS 24 PIN 

3 Power Supply, T t Pin Out 



3.6 5 

1.45 

2.66 

2.65 

2.40 

7.95 

7.45 

32,95 

19.95 

14.88 

36,95 



C2532 

Tl Pin Out 

C2732 

Intel Pin Out 

C2564 

T I Pin Out 

C2764 

Intel Pin Out 



32K (2K X fl) 450NS 24 PIN 

32K (4K X B) 450NS 24 PIN 

64K (8K X 8) 450NS 24 PIN 

64K(8Kx8) 450NS24PIN 



SHIFT REGISTERS 

1404A TO-5 Single 1024 bit 
3341 APC FIFO IM HZ 
3342PC 64 bit 
3347 PC 80 bil 

Microprocessor Chip Sets 

6800 
FAMILY 



DYNAMIC RAM'S 

P4060-30 4K (4K x 1) 300NS 22 PIN 2.66 
P4116-20 16K(16K X 1)200NS16P1N 2.65 

C4164-15 64K (64K x 1J150NS16P1N 21.95 

C4164-20 64K(64K x 1)200NS16P1N 1S.95 

PROM'S 

74S188N 32x8 16 PIN 1.98 

74S288N 32x8 16 PIN 1.98 

934177S2S126 256x4 16 PIN 2.75 

93427/82S129 256x4 16 PIN 2.75 

93436/7620 512x4 16 PIN 4.95 

93446/7621 512x4 16 PIN 4.60 

93448/7641 512 X 8 24 PIN 7.95 

93463/7643 1024 X 4 18 PIN 6.95 

93451 /82S181 1024 x 8 24 PIN 17.9S 

82S185/7128 2048x4 18 PIN 17.96 

82S191/713S 2048x8 24 PIN 78.00 

«^-y«^* , ' Z80FAMILY 

3.95 



4,50 
5.95 



16.95 
14.95 



14.9S 
49.95 



49,95 



6B0OCPU 
6802 CPU 

6808 CPU 

6809 CPU 
6810 
6821 
6840 
6845 
6850 
6852 



5.S5 
8.65 
8.4S 

19.95 
2.6S 
2.65 
7.95 

17.95 
2.95 
3.45 



6500 
FAMILY 

6502 CPU 7.45 

6504 CPU 

6505 CPU 
6520 



6522 
6532 
6551 



7.65 
7.65 
5.95 
7.95 
10.85 
11.10 



8080 
FAMILY 

8035 CPU 7.25 
8039 CPU 7.95 
8080A CPU 4.95 
8085 CPU 7.95 



8155 
8748 
6755 
8212 
8214 
8216 



9.00 
36.00 
32.00 
2.25 
4.25 
1.98 



8224 


3.44 


8226 


2.34 


8228 


4.95 


8251 


5.95 


8253 


9.95 


8255 


5.05 


8257 


9.95 


8259 


9.95 


8279 


10.95 



IBO-CPU 


2 5MH1 


7.55 


JBUA-CPU 


4.0 MH2 


9,45 


ZBO-PIO 


2.5 MHl 


5.66 


zboa-pio 


4.0 MHl 


7.GS 


Z8Q-CTC 


2.5 MHl 


5.95 


ZflQA-CTC 


4.0 MHz 


7.55 


280-DMA 


2.5 MHz 


17.99 


ZBOA-DMA 


■1.1 MHz 


21.99 


zao-sio/fl 


2,5 MHz 


22.45 


ZM-SIO/1 


2.5 MHz 


22.45 


ZBOA-SID/1 


■11 MH> 


27.85 


Z80-SIO/J 


2.5 MHz 


22.45 


ZSOA-EID/Z 


4.0 MHz 


27.85 


zn-sio/s 


2.5 MHz 


16.85 


ZBDA-SID/9 


4.0 MHz 


21.54 


Z8 D-D ART 


2.5 MHz 


11.95 


Z80A-DART 


4.0 MHz 


13.25 



SCR'S 

1IC106D sea 

TI047 SCR 
TIC116B SCR 

TIC116D SCR 
TIC12SB SCR 
TIC126D SCR 
TIC216B Tfiac 
TIC216D TtBC 
TIC22BD rna< 
TIC236D Triac 
TPC246D Troc 
ZN1595 SCR 
2N4442 SCR 
2N5401 SCR 



and 

5 atrip 

0.6 amp 
8 amp 
8 amp 
12 amp 
12 amp 

6 amp 
6 amp 
8 amp 

12 amp 
16 amp 
1 amp 
S arnp 
16 amp 



TRIAC'S 

400V TO- 202 .39 

200V TO-92 .59 

2D0VT0-22O 1.06 

40OVTO-22O 1.19 

2MJVT0-220 1.18 

400VT0-22O 1.4a 

200VTO-220 1.12 

400V TO-220 .94 

40DVTO-22O 1.10 

400V TO-220 1.30 

400V TO-220 1.60 

50V TO-220 .65 

200VTO-127 1.29 

100V TO-220 1.12 



PLASTIC POWER 
TRANSISTORS 



IIP29B 
TIP29C 
" li'30'i 
IIP30C 
TIP31A 
TIP31E 
1IP31C 
TIP32A 
TIP32B 
IIP32C 
TIP41A 
TIP41B 



.48 TIP41C 
.50 T1P42B 
.48 TIP42C 
.48 TIP110 
j49 TIP111 
.49 TIP112 
.52 T1P115 
.46 TIP116 
.50 IIP117 
.58 1IP12D 
.65 TIP121 
.65 IIP122 



,69 TIP125 .74 
.69 TIP126 .62 
.74 TIP127 ^S 
,58 TIP 140 1,54 
.64 TIP141 1.84 
TIP142 2.05 
T1P145 1.99 
TIP146 1.99 
TIP147 2.45 
TIP2955 .93 
TIP3055 .75 



NEW 1982 
IC MASTER 




Two full volumes of product data. 

' Deluxe 2-VGlume Set 

' New Section on PROM Programmers 

* 62 Manufacturers Data Sheets 

• 2400 Data Sheets 
REGULAR PRICE S32.5Q 

Active's Special 
Introductory Offer S69.95 



Active supplies 

zeOB's- 6 MH2 device 

types. Prices available 

upon request. 



OPTOELECTRONICS 



LE.D. 

LED209T-1 3mm Red 
LED 21 1 T-1 3mm Green 
LED212T-1 3mm Yellow 
LED 220 T-1 3/4 5mm Red 
LED 222 T-1 3/4 5mm Green 
LED 224 T-1 3/4 5mm Yellow 




7 SEGMENT DISPLAYS 
FND 500 / TIL 322 
FND 507 /TIL 321 A 
MAN71A/DL707R 
MAN 72A / DL 707 






.99 
.99 
1.25 
1.25 



SOUND & MUSIC 
GENERATOR I.C. 

Creates almost any type of sound, 
Irom music to gunshots and explosions. 



SN76477N (.600" Centers) 2.75 

SN76477N(,400"Centers) 2.75 

SN764SSN 4.40 

SN784B9N 6.95 

Free Application Notes Available. . 



MAIL ORDERS SHOULD BE SENT TO: 

U.S.A. P.O. Box 1035. Framlngham, Massachusetts, 01701 
Telephone orders & Inquiries {617) 366-0500 

CANADA & FOREIGN 237HymusFJIvd Poinle-Claire |MH | Quebec, Canada H9R-SC? 
Foreign customers please remit payment on an international banh draft or inter- 
national postal money order payable in US dollars 
Prices are in U S dollars Minimum order S10 00 
Add S3 00 to cover postage & handling VISA AND MASTERCARD ACCEPTED 



CIRCLE 9 OH FREE INFORMATION CARD 




Advertisement valid ih rough March 1982 



BUSINESS OPPORTUNITIES 

MECHANICALLY inclined individuals desiring 
ownership of Small Electronics Manufacturing 
Business - without investment. Write: BUSI- 
NESS. 92-R. Brighton 1 1 th. Brooklyn. NY 1 1 235 



HIGHLY 
PROFITABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business Write todav for facts 1 
Postcard will do, Barta-RE-W, Box 246, 
Walnut Creek, CA 94597. 



WINNERS! Build on your technical skills to cre- 
ate a successful computer business. Free report 
tells how. SEABIRD PRESS, Box 461 T. Lexing- 
ton. MA 02173 

LAWYER Business litigation, patents, appeals 
JEROME FIELD, B 292. Brooklyn 11230. Phone 
1212)434-0781. Eves. 434-1825 

EDUCATION & INSTRUCTION 

UNIVERSITY degrees by mail 1 Bachelors, Mas- 
ters. Ph'D'S... Free revealing details. COUNSEL- 
ING, Box 31 7-R E3, Tustin. CA 92680 



ATTENTION 

ELECTRONIC TECHNICIANS 



I Highly Eff&CUve Home Study BSEE Degree pro- 
' gram lor Experienced Etecttonic Tecnnlciorn 
i Our New Advanced Placemen. Piogram grants 
Credit for previous Schooling A Professional Ex- 
perience Advance Raaidryj Our J6IT1 Year! 
FREE DESCRIPTIVE LITERATURE! 

Cook's Institute of Electronics Engineering 

DESK 15 . P.O. BOX 203*5. JACKSON. M5 39209 



SUBSCRIPTION television education manual. 
Complete theory in circuits $9.95. D & S ENTER- 
PRISES, PO Box 110901 RE. Nashville . TN 37211 



FRE E KIT Catal og 



JUNCTION GENERATOR KIT $59-95 
Auto- Ranging Cap-meter kit $79.95 

Phone 415-447-3433 

Write or Phone tor FREE C,' TW-OG. 
Average 1 minute Saturday call is Zl£„ 



rv A/ -.p SCIENTIFIC INSTRUMENTS 

UAljt BOX I054R LtVERMORE CA 94SS0 



i Oi'1i:,' 

TEST S 
EXPERI- 



PLANS & KITS 



OSCILLOSCOPE performance tram your un- 
modified television for less than $25. Super sim- 
ple, accurate, practical. Order Tele-Scope circuit 
board and plans $8.50. Get two tor dual trace 
S15. MICROGRID, Box 613. Ithaca, NY 14850 



MOWrtMMM 


THEY TALK- j 
YOU LISTEN! 


o 


1 improve your monitoring EVOMVen with 
■unlqu* ■ccenorlci. Prvampl,, d#KramUert, 
[1 notch f Ml*", ftctEvo anlcnnaa, pTwatltKlori, 

1 multr-cou piers, lr*quoncy Mils, beam 
\\ ■nlennu ind more. 


^ FBLEE CATALOG FR£E 


GROVE ENTERPRISES INC Qcpl. J Brasstwn NC 2890? 



KIHLIAN photography as a hobby. Complete 
plans for do-it-yourself machine. Includes easy 
instructions and ways to improve quality of 
prints. $5 00. C.E.L.C. ELECTRONICS, P.O. Box 
805, Missouri City. TX 77459 

NEGATIVE ion generators. Send for free infor- 
mation to THE SEAWARD COMPANY, P.O. Box 
2039. Burbank. CA 91507 

MICROWAVE downconverter kit $169.00. In- 
cludes everything. Informative cataloo on sub- 
scription TV products $2.00. JAW ELECTRON- 
ICS, P.O. Box 61 . Cumberland. Rl 02864 

SATELLITE TVRO parabolic aluminum dish. 
local materials $500. Plans, formulas $10.00. 
WARD MICROWAVE. Box 100. Conway. NC 
27820 

DECODE Morse. RTTY. and ASCII signals from 
airwaves with new Code'Star. LED readout or 
connect with your computer/printer. Keyboard, 
other items also available. Kits or assembled. 
MICROCRAFT, Box 513R. Thiensville. Wl 53092 
(414I24T-8144 




KEYBOARD 
KITS 

WERSI Organs are demonstrably superior 
in overall performance, to ALLcommer- 
cially built instruments, regardless of 
price. Best of all, you save 1/2 to 2/3 the 
cost with our easy to build kits. (Also 
factory assembled). 

And now — after 3 years in research, 
the totally unprecedented Pianostar 
electronic piano land much more!) has 
been unveiled to international raves! 
You have to hear it to believe it! 
Explore the exciting world of WERSI, 
Free information package. 
Call free, 24 hrs.: 1 -800-233-3865 
fin PA call: 717/299-4327,9-5] 
Ask for ' P WERSI DATA PA'K #M33" 
Please specify Piano or Organ 



MICROWAVE television "downconvertera" un- 
der S50.00 High quality, easily assembled. Cata- 
logue: $2.00 (refundable) NDS, Box 12652-R, 
Dallas. TX 75225 

PCB. 15c sq-in. Free drilling. Satisfaction 
guaranteed. INTERNATIONAL ENTERPRISE. 
6452 Hazel Circle, Simi Valley. CA 93063 



MUSICAL car horn 64 tunes. No chips to buy Kit 
with case less horn. $31,95. Factory assembled 
with horn. $41.95. Add $2.50 shipping. ELEC- 
TRONIC SOUND, P 0, Box 401951 Garland. TX 
75040 



MICROWAVE HORN ANTENNA KIT 

1 7-2.6 CHi finmaf Range 1719 lb Gil til nflUsmblj ImtrKlmi B995' 
Dim Convrrlfl loud IBB" (■Mlltflil Kil JUKI 
Pus Kit In Board 423.95- ttlUmi gr Board H*35l 

(Mif Kit Package [hum*. Bud 1 Paris Kill SIS* 




MICBOTENNA ASSOCIATES 
2335 South 2300 West Salt lake City, titan 34119 

U«l or 1 Mr — UltH I-f Wetls Mrwj (Cost nd«to skipping,! 
■II I ik fltsiDtim Pirm Ud 5V Salts in 



PRINTED circuit boards from sketch or artwork. 
Kit projects. Free details. DANOCINTHS INC., 
Box 261 .Westland. Ml 48185 

CABLE TV converters and equ ipment. Plans and 
parts. Build or buy. For information send $2.00 
C & D ELECTRONICS, PO Box 21. Jenison. Ml 
4942S 

CATALOG of electronic designs. Radio, audio, 
telephone, self defense & surveillance. Also 100 
MPG carburetors. Free details PETER-SCHMITT 
ENTERPRISES, # 1 31 . Box 07071 . Milwaukee. Wl 
53207-0071 

ELECTRONIC catalog. Over 4.500 items. Parts & 
components. Everything needed by the hobbyist 
or technician. $2.00 postage & handling (United 
States only), refundable with first $15.00 order. 
T 4 M ELECTRONICS, 474 East Main Street. 
Patchogue. N Y 1 1 772 (5 1 6 1 289-2520 




MINI FM MIC 

Compact size, only 2"x1 "xkt" Transmit 
lo FM radio aaios MHx. Exceptional 
audio quality Transmits stable signal up 
to SCO IE. Complete kil incl case, bailer, 
a Instructions. Only $13.95 Assembles 
S!6 95 Add 11.60 SSH ea Send 18c 
slamp for brochure. 

S.E. Corp., Box 1&969-R 
Tsmpla Tarries, Fl 33ES7 



ELECTRO-music kits. Touch-sensitive elec- 
tronic pianos: string synthesizers: program- 
mable drums and orchestral generators: elec- 
tronic Organ rotors. G4VR ADVANCED ELEC- 
TRONIC DESIGNS, INC., P.O. Box 38, Streets- 
ville. Ontario, L5M2B7. 

SUBSCRIPTION TV PLANS: 2300 MHz Micro- 
wave Downconverter plus BONUS UHF system, 
both for S15.00! Best systems available, no in- 
ternal connections to TV. Parts. PCB's. Kits 
available, MC/VISA accepted. Other plans: 
Negative Ion Generator, Telephone Memory 
Dialer, UHF/VHF Antenna Amplifier, Wireless 
FM Intercom. $4.00 each. Send SASE for more 
information. COLLINS ELECTRONICS, Box 
5624, San Bernardino, CA 92412 
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CMPLiTB. MARKET CENTER 
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COMPUTER MARKET CENTER ADVERTISING RATES 1" by 1 column (1 5/8") $55.00. 1 1/2" by 1 column 
(1 5/8") $82.50. 2" by 1 column (1 5/8") $1 10,00. All ads must be prepaid. Send order and remittances to Com- 
puter Market Center, Radio-Electronics Magazine, 200 Park Avenue South. New York. New York, 10003. 
Address telephone inquiries to 212-777-6400. Frequency rates are available. 



► 



TEXAS 



USED COMPUTER TERMINALS. 
PRINTERS. MODEMS, SUR- 
PLUS ELECTRONIC PARTS. 
CATALOG S1 .00 

RONDURE COMPANY 
THE COMPUTER ROOM 
2522 BUTLER STREET 
DALLAS, TEXAS 75235 
(214) 630-4621 




TTwfc* tCryou..,rt works, 

tcMiOFus united Way 



RETAILERS 

An ad for your computer 
store in this space in 
Radio-Electronics COM- 
PUTER MARKET CEN- 
TER puts you in touch 
with our computer audi- 
ence. They use micro- 
computer equipment for 
both business and 
hobby interests. For 
further details call 212- 
777-6400. 



BUY THIS SPACE 

$55.00 puts your ad in this 
space in front of 197.223 active 
Radio- Electronics readers. To 
place your ad write Computer 
Market Center, Radio-Elec- 
tronics, 200 Park Avenue 
South, New York, New York 
10003 or call 212-777-6400. 
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'.', Etj McMahon here to wish US0 a 
Happy Birthday. Thanks, USD for 
40 years of championship servica. 

* £d McMahon 

\ 40 th ** 
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Take stock in America. 

Buy US. Savings Bonds. 
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LEARN ABOUT 



VU 



S-100 computers are the next logical step up after 'personal' computers, whether lor 
business, professional, or scientific applications. These three books are a must for 
technicians, students, systems integrators, or anyone who wants to know more about S-100 
computers. 



1 Interfacing to S- 100/ IEEE 696 Microcomputers', by Sol Libes and Mark Garetz. Spells out opera Sing requirements and characteristics 

with clarity and precision. 17 chapters cover busing techniques, parallel and serial interlacing, handshaking, bus signals and timing 
relationships, I/O ports, interrupts, A/DandD/A conversion, much more. Osborne/McGraw-hill; softcover; 321 pages. $15.00 

'Product User Manuals 1975' 1980, Volume 1', by CompuPro. With schematics, test routines, operating information for 29 
CompuPro products (BAM and ROM memories, motherboards, CPU 8085/8088 dual processor board, CPU-Z, interfaces, etc.). Also defines and 
explains the S-100 bus. Excellent reference on memories and CPU boards. Softcover; 8. Sin x 1 lin. format; 256 pages; $20, 

'Product User Manuals, Volume 2', by CompuPro. Similar to above, but covers System Support 1 , Disk 1 , RAM 17 CMOS memory, 

Interfacer 3, STD RAM, STD CPU, STD motherboard, and 



CompuPro M 



ELECTRONICS 



OAKLAND AIRPORLCA 94614-0355 {415)562-0636 



and more. Softcover; 8. 5in. x 11 in. format; 307 pages; $25. 



TERMS: Cat rea add tax. Allow iKJIti shipping; excess rdunded. VESA* find Mastercard* 

orders (&2S minimum) call (415.) 562-0636, 24hrc, titd tide street adrcsalor UPS. Pnc« 
3'jb;et-|. ID chanrje WtEhcaiE nolle*. 
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CONVERTS 
MICROWAVE TO 
VHF TELEVISION 



COMPLETE INSTRUCTIONS, 
HARDWARE, POWER SUPPLY 
& YAGI ANTENNA. 

, CLEAR-VUE ELECTRONICS 

I fit P.O. Sox 600, Rochester, Ml 48063/y I 
™ 313-375-9730 <W 



FOR SALE 



MICROWAVE receiver system. Write: "Dealers 
Wanted," Dept. RE, POB 41B1, Scottsdale, AZ 
8S25B (602)941-9345 

VARIETY electronic surplus parts and equip- 
ment in our monthly picture flyer. Send $2.00 lor 
6 issues. STAR-TRONICS, POB 683, McMinn- 
ville, OR 97128 

SCANNER/monitor accessories — kits and fac- 
tory assembled. Free catalog. CAPRI ELEC- 
TRONICS, Route 1 R. Canon. GA 3052Q 

POLICE/fire scanners, scanner crystals, anten- 
nas, radar detectors. HPR, Box 19224. Denver, 
CO 80219 

TEST equipment, new and used. Catalog $1 .00, 
PTi, Box 8756. White Bear Lake, MN55110. [612) 
429-2975 

FREE speaker catalog! Woofers, mids. tweeters, 
hardware, crossovers, grille cloth, plans, kits, in- 
formation, much more. Discount prices. UNI- 
VERSAL SOUND, Dept. RE. 2253 Ringiing Blvd.. 
Sarasota, FL 33577. (813) 953-5363 

SAVE up to 50% on name brand test equipment. 
Free catalog and price list. SALEN ELECTRON- 
ICS, Box 82-F, Skokie. I L 60077 

TELEPHONE or office bugged? Latest detection 
equipment finds out fast. Literature $1.00. CLIF- 
TON, Box 220-M. Miami, FL 33168 



WRITE FOR 



JBIyvlcGEE'S 

SPEAKER & ELECTRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 

M: 1 <M6) 842 5092 
1904 MCSEE STREET KANSAS CITY. MO. 64108 



CIRCLE 21 ON FREE INFORMATION CARD 

THE Intelligence Library. Restricted technical 
secrets — books on electronic surveillance, lock- 
picking, demolitions. Investigation, etc. Free 
brochures: MENTOR, Dept. Z. 135-53 No. Blvd.. 
Flushing, NY 11354 

PICTURE tube rebuilding equipment— we sell 

and buy new and used equipment. Free training. 
ATOLL TELEVISION, 6425 Irving Park. Chicago. 
IL 60634, Phone 312-545-6667 

MICROWAVE 2 GHz. Best in the West! Down- 
eonverter kits $39.00. Complete with antenna 
and control box $99.00. Factory assembled — 
90-day warranty $1 59,00. GALAXY ELECTRON- 
ICS, 6007 N. 61st Ave, Glen dale AZ 85301 (602) 
247-1151 

CHEMICALS, apparatus, project books, wide 
selection. Catalog $1.00 send to: PIONEER Ltd. 
Ind, 14a Hug hey St., Nashua, NH 03060 

COLLECTOR items: full set Sam's Photofacf. 
Volume 1 - 20. some TV repair manuals, assorted 
Rider manuals, all excellent condition. DOUG 
VAN DYCK, 617 N. Holly St.. Medford. OR 97501 
(503)779-5612. 

ELECTRONIC equipment, Panasonic gear, metal 
detectors, satellite TV systems SCHAFFER EN- 
TERPRISES, Box 1362. Brookings, OR 97415 

2150 megahertz downconverters $99.95 up. as- 
sembled. Details for SASE. GW ELECTRONICS, 
POB 638, Greenwood. IN 46142 

REVERBERATION for organs and keyboards — 
Simply connected to any electronic organ, even 
those with multiple outlet channels. Room size 
and reverberation time adjustable Nothing com- 
parable in this price range is offered on the 
market. Send for free brochure. DEVTRONIX OR- 
GANS, INC., Dept. 60. 61 01 Warehouse Way. Sac- 
ramento.CA 95826 



The Thompson Vocal Eliminator «n actually remove most or 
virtually all of a nolo vocalist Irom a standard stereo record and yet 
leave moit ol the background music untouched^ Not an equalizer! We 
can prove it works over the pnonff. Write or call lor a 24 page 

ochure jn-rj demo reeorti. 

Write to: LT Sound, Dept. R. P.O. Box 338, Stone Mountain. 
GA 30086. Phone (4041 493-1258 COST: 1295.00 



TOUCH-TONE Decoder chip. Only one chip 
needed to decode DTMF signals. Includes crystal 
and spec sheet. $64.50. Send for fre catalog on 
others NELRAD COMMUNICATIONS, Box 150. 
Webster. MN 55086. 

TUBES. Retired repairman's stock SASE for de- 
tails. KA5DUE, 506 E. La Paloma Lane. Roswell. 
NM 88201 

Tl 58/59 users — have fun with your calculator. 
Two games available. Treasure Island — protect 
your gold from pirates. Sticks — whoever takes 
the last Stick loses. S3 00 each PREMIER SIFT- 
WARD. PO Box 1201 1 . Austin. TX 7871 1 



BIPOLAR Z15V @ 50 mA powersupply. 10 mV 
regulation. 0.1 mV ripple. Kit only $12.95 plus 
52.00 shipping. SOUND CONCEPTS, Brookline. 
MA 02146 

POWER-AMP sub-assemblies, 100 watts rms. 
.05% distortion, completely assembled and test- 
ed, for more information write to. CLAXTON AU- 
DIO, 31 74 Periwinkle. Memphis TN 33127 

SYNTHESIZER module P11, 100 continuous di- 
rect binary coded channels at 10 KHz steps. 38 
MHz out: with schematic specs, application 
notes, ppOS to PRESTON, 7 Doris Place. East 
Islip. NY11730 

COMPUTER SOFTWARE 

HP-41C software. Electronics, engineering, busi- 
ness appl ications. Free i nformation. SOFTWARE 
SPECIALISTS, INC., Dept. RE/1, Box 329, 
Springboro, OH 45066 



CB RADIO 



GET more CB channels and range! Frequency 
Expanders, boosters, speech processors, FM 
converters, ignition noise blankers, how-to 
books, plans, modifications. Catalog $2. CB 
CITY, Box31500RE, Phoenix, AZ 85046 



WANTED 



WANTED, large quantities of surplus electronic 
parts/ computer boards/ motors, etc. Anything 
for the home constructor considererd. Send full 
details, samples, prices to: TRADE SURPLUS, 
75/77 Hayfield Road, Salford, Manchester, M6 
8QA, England. Telephone 061 743 1164, Telex 
665383 TRADA G. 



COMPUTERS 



SAVE 90%. Build your own computer. CRT, and 
interfaces. Free details. DIGATEK CORPORA- 
TION, Suite E. 2723 West Butler Drive, Phoenix, 
AZ 85021 

CASSETTES/REEL-TO-REEL 
TAPES 

OPEN reel tape — mostly Ampex, used once, un- 
spliced, unboxed. 1800' 50 reels; S65.00, Sam- 
ple: S2. 00. 3600 10 reels; $25.00. Sample: S2.50. 
New, premium C-60 cassettes; sample: SI. 00. 
AUDIO TAPES, Box 9584-G, Alexandria, VA 
22304 

ATTENTION WRITERS 

DO you want to write your own book? We're 

looking for electronics writers to do just that. 
Obtain our electronics needs list, or send your 
own ideas, by writing to Liz Akers. Acquisitions 
Editor. TAB BOOKS, Inc., Blue Ridge Summit. 
PA 17214 (717 -794-2191). 
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LOW TIM DC STEREO 
PRE-AMPKITTA-10 20 

Incorporates bran d-new D.C. design I hat giues a frequency 
response from OHz-lOOKHz ± U 5dBl Added features 

like tone defeat and loudness control let you tailor your 
own frequency supplies to eliminate power fluctuation 1 
Specif ical Ions • T.H.D. less than (105% • T I M less 
lhan 005% • Frequency response; DC to KlOKlit i 
H.SdB • RIAA deviation. ± U.2dB • S/N ralio better 
lhan 71MB • Sensitivity Phono 2MV47K/Aux HIOMV 
10DK • Output level: 1 3 V • Max output 15V • Tone 
control: bass ± lOdB® 50Hj/ireble ± ItldB® 15H* • 
Power supply ± 24 DC @ (I 5 A 

Kit comes with recjutated power supply, all you need is a 
4KV C.T transformer £> USA. 

ONLY $44.50 

X'former 

$4.50 ea. 






100W CLASS A POWER AMP KIT 

Dynamic Bia& Class "A" circuit design makes this unit 
unique in Ms class Crystal clear, 1 00 watts power output 
will satisfy thq most picky fans. A perfect combination with 
Ihe TA- 1020 low XI M stereo pre-amp 
Specifications. 

• Output power: 100W RMS into H-ohm 
125W RMS Into 4-ohm 

• Frequency response: U]Hz-100KHz 

• T.H.D.: less then 0.0(18% 

» S/N ratio: better lhan 80dB 

• Input sensitivity: IV max. 

• Power supply: ± 40V @ 5 amp 



* One channel, needs two for stereo 

8^ 



TA-1000KIT 

$51.95 

Power 
transformer 

$24.00 each 



50 WATTS AUTO STEREO BOOSTER 
BY VERTRONIX 

Sc*. 'ications: • 50 watts RMS total (25 W + 
Z5W) 

• Frequency Response: ± 
O.SdB. 20Hi~20KHi 

• T.H.D ; 0.2% at full rated 
output 

• Input Impedance; 2UK ohms 

• Crosstalk Better than Q 0dB 

• Sensitivity: I.5V (or full 
rated output 

• S/N Ratio: Greater lhan 95dB 

• Speaker Load: 2^8 ohms 

• Voltage Supp^9~18VD C 




ModelV-Amp500 

REG. PRICE 

$119.00 EACH 

OUR SPECIAL PRICE 

S55.00E.ACf I 



"FISHER" 30 WATT STEREO AMP 
£th -***■ MAlN AMP 1 15W * z > 

BbMJU Kit includes 2 pes. Fisher PA 301 

mm H f Hybrid I C all e lectronic parts with PC 

tOtfkJBp Board . Power s u pply ± 1 6 V DC (nol 

Included). Powerbandwith(KFl%± 

Super Buy 3d B) Voltage gabi 33dB. 20Hz-20KHi. 

Only SI 8.50 




SW AUDIO AMP KIT 

2 LM 380 with Volume Control 
Power Supply 6 18V DC 
ONLY 

$6.00 EACH 



2 WATT AUDIO AMP 

Pre assembled units All you need is to hook up ihe 
speaker and the volume control. Supply voltage from 9" 
I5V D.C measures only 2" x 31*". making it good for 
portable or discrete 
applications Comes 
with hook up dala. 

BUY 2 FOR 

$4.99 



1 WATT AUDIO AMP tf 

All parts are pre-assembled on a mini PC 
Board Supply Voltage 6«9V DC. 
SPECIAL PRICE $1.95 ea.' 



NEW MARK III 

9 Steps 4 Colors 

LED VU 

Stereo level Indicator kit wilh arc-shape display panel!" 
This Mark Ell LED level indicator is a new design PC board 
with an arc-shape 4 colors LED d isplay (eh a n ge color fro m 
red. yellow, green and the peak output Indicated by rose). 
The power range it very large from — 30dB to +5dB. The 
Mark III indicator is applicable to 1 wait - 200 watts 
amplifier operating voltage is 3V-9V DC at max 400 MA 
The circuit uses 10 LEDs per channel It is very easy to 
connect lo the amplifier, Just hook up with ihe speaker 
outpui' 

IN KIT FORM $18,50 



HARK IV 15 STEPS LED 
POWER LEVEL INDICATOR KIT 

This new stereo level indicator kit consists of 36 A- color 
LED (IS per channel) to indicate the sound level outputof 
your amplifier from -36dB +3dB. Comes with a well- 
designed silk screen printed plastic panel and has a 
selector switch loallcrW f] oaf ing, or gradual output Endlcaiing, 
Power supply is 6 12V D.C. with THG on board input 
sensitivity controls. This unit can work with any amplifier 
from 1Wto2G0W! 

Kit includes 70 pes. driver transistors. 38 pes. matched 4- 
color LED. allot hci electronic components. PC board and 
front panel. 



MARK IV KIT 

$31.50 




MARK V 15 STEPS LED 
POWER OUTPUT 1NDICATORKIT 

All functions same as Mark IV but this is with 
heavy duty aluminum front plate and case. 

Can be easily slot into the front panel of your 
auto, truck or boat. Operates on 12V DC. 



$41 .50 EACH KIT 



SOLID STATE STEREO GRAPHIC 
EQUALIZER PRE AMP KIT TA-2500 

Specifications: 

• Total Harmonic Distortion: Less than 05* 

• Intermodulation Distortion: (70Hz:7KHz - 4:1SMPTE 
Method) Less than 0.03% 

• Frequency Response: Overall 10Hz i~ lOOKHz 
+0.5dB. -ldB. 

• R1AA Curve Deviation: (Phono) +D.2dB, -0 2dB 
(30Hz~15KHi) 

• Channel separation (at rated output lKHz) 

• Phono. Tuner. Aox an d Tape Monitor better t han 7 Od B. 

• Input sensitivity and imped ance f 1 KHz for rated output) 
Phono: 2MV 47K ohms Aux: 130MV 50K ohms 
Tuner: 130MV 50K ohms Tape: 130MV S0K ohms 
Graphic Equalizer control; 10 Band Slide Control 
Frequency Bands: 31 .5Hz:G3Hi: 125Hi: 250Hi: 500Hz: 
IKHj. ZKHz. 4KHz. 8KHz. 16 KHz also with on panel 
selector for Phono. Tuner. Aux 1 and Aux 2. 

Power Supply: 117 VAC 

Kit comes with all electronic components, transformer. 

instructions and a 19* rack mount type metal cabinet. 



MODEL TA-2500 
$119.00 PER KIT 



ELECTRONIC DUAL 
SPEAKER PROTECTOR 

Cult off when circuit is shorted 
or over load to protect your 

amplifier as well as your speak- 
ers. A must for DCL circuits. 

KIT FORM $8.75 EA. 



^% FORMULA INT ERNATIONAL IN C. 
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Send 51.00 
For Detailed 
Catalogue 



i vr> r um n*j 5*1 



12603 CRENSHAW BLVD. HAWTHORNE. CA 90250 
PHONE: {213} 973-1921 • (213| 679-5162 



PROFESSIONAL REGULATED VARIABLE 
D.C. POWER SUPPLY KIT 

All sol id sta t e circuitry wi t h h tgh efficiency power transistor 
2SD3S8 and I.C voltage regulator MC1733. Output 
voltage can be adjusted from D-30V at I amp current 
limited or 0-15V at 2 amp current limited. Internal 
resistance is less than 0.005 ohm, npple and noise less 
than 1 MV dual on panel meter for voltage and amp 
reading, also with on board LED and audible over load 
indicator Kit comes with predrilted PC- board, instructions. 
all necessary electronic components, transformer and a 
professional look metal cabinet. The besi project for 
school and the most useful instrument for repairman 
Build one today! 

MODEL TR S3 A ** 1 5 V D.C. 2 amp 
MODEL TR 8KB 0—30V D.C, 1 amp 



$59.50 PER KIT 



REGULATED DUAL VOLTAGE 
SUPPLY KIT 

± 4^ 30V DC SOU MA adjustable, fully regulated by 
Fairchild 7SMG and 79MG voltage regulator LG Kit 
includesall electronic parts, 
filter capacitors. LC„ heat 
sinks and P.C. board, 

$12.50 PER KIT 



POWER SUPPLY KIT 

0-30V D.C, REGULATED 
Uses UA723 and ZN305S Power TR 
output can be adjusted Irom 0-30 V. 2 
AMP Complete wilh PC board and all 

electronic parts Tran former for Power 
Supply 2 AMP 24V x 2 $9.50 



0-30 Power Supply j 

$10.50 each 



TA-323 6 WATTS TOTAL 
30W + 30W STEREO AMP KIT 



* SPECIAL * 

EXCELLENT 

PRICE! 

MODEL 001-0034 

Transformer (Optional! 

This is a solid stale all transistor circuitry with on board 
stereo pic amp for most microphone or phone input. 
Power output employs 2 pairs matching Darlington Transli.- 
(ors. Driven by the popular 2N3G53 Driver Transistors 
Four built on board controls for: volume, balance, treble 
and bass. Power supplies requires 43 VET 2.5 amp trans- 
former T.H.D, of less than 0.1% between 100 Hz and 
IOKHz at full power. (30 Watts + 30 Watts loaded by8~|. 

$29.50 PER KIT 
S10.50 EACH 



POCKET STEREO CASSETTE PLAYER 
WITH STEREO HEAD PHONE 



This unit is a high 
fidelity stereo player 
which will give you 
years of listening plea- 
sure and follow you 
wherever you go. 
Made by the same 
company in Japan 
who use the "Big 
Name." 

Complete set comes 
with 1 Stereo head' 
phone. 3 AA size al- 
kaline batteries, I 
leather like carrying, 
case for player and 1 
carrying case for stor- 
age of 4 cassette tapes 
and 1 demo tape. 






MODEL SWM-33 

OUR DIRECT IMPORT PRICE 



$67.50 
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CIRCLE 2 ON FREE INFORMATION CARD 



FOR COMMERCIAL FREE 
TV BOX BUILDERS 

MCI 358 $2.50 LM7815 $1.20 

MC 1350 $2.00 r^E565 $2.06 

MC 1330 $3.00 Connectors Set $1.00 

LM 1458 $1.00 I C Socket Set $2,00 

LM380 $2.00 MaichlnaTrans[omicr$140 

Sanyo UHF Tuner $35.00 Tolriod Coil* 
Capacitors Set $12 50 (Sel of 4) $3.00 

Resistors Sel $2.00 Speaker Cabinet $12.'J5 

Trim Pots: Transformer 

Trim Caps Sei $13.50 1SV 800MA $3,00 I 

Pots and Knobs $2.00 

We sell you ait the above components in a package for 
$1 25 00 and you will receive a free predrtlled P.C. board 
and instructions at no charge! 



DIGITAL TIMER/CLOCK 

• 24 Hour preset time to turn on or oil 

• 12 Hour green 0.5" display for time 

• operated on \2" loV A.C. 
The whole timer is self 
contained in a compact 
plastic case (as seen In 
photo]. Designed for VTR 
with push button witch 
for easy setting, Limited 
quantity available 

NOW ONLY $12.94 model veq 0143 




SANYO UHF VARACTOR TUNER 

For UHFCH 14 S3 

Tuning voltage +1 V*** +28V D.C. Input impedance 75 

OHM ].F. band width 7--16 MHz Noise figure 11 5dB 

MAX Size 2H" x 1 W X W. Supply voltage 15V D.C. 

Sound I.F. - 58.0 MHz 

^^^ M »^ > . ._h i _ ■ .. Video I.F. = 62.5 MHz. 



Alt units are brand new 
from Sanyo. 
MODEL 115-B-405A 

$35.00 EACH 



Tuner is the most important part for the circuit. Don't let 
those $19.00 tuners lool you.! 



TV GAME BOARD 

PLAYS 4 GAMES; TENNIS: HOCKEY: HANDBALL 

AND JAl-ALAl 
All boards complete with all parts ready to play. Requires 
6C size batteries and a small speaker for sound effects. 
The boards were surplus from a famous game mamsfac- 
iuryr They will play on all US standard black and white or 
color TV sets. (Regular price for these games were S39.50 
each! OUR PRICE ONLY $6.50 EACH 



TENNIS 



JAI-ALAI 




PART *57456 



HOCKEY HANDBALL 



ELECTRONIC PIN BALL MACHINE 



That sounds and plays like the 
real thing. All units are brand 
new but without the case. Func- 
tions of the game include 
double flipper control, kicker 
control, 1-4 players, 3 speed 
ball control, tilt switch, auto- 
matic score, extra bonus cave 
and many more. All solid state 
with LED panel, no moving 
parts Requires 9V battery to- 
opera t e, speaker not inc lu ded. 



A perfect gift for yourself or friends. 
SPECIAL $8, 9 9 EACH SPE AKE R $ 1 . 2 5 EACH 




ELECTRONIC MUSICAL TELEPHONE 
REST KIT 

This telephone rest can be used as a door charm, an 
audible Indicator and for many other sound projects. The 
special custom made LC Is pre programmed with 4 
musical tunes. Kit comes with a nice looking plastic case, 
pre-drilled P.C. board, volume control, special sound I.C. 
speakers and all electronic components and Instructions. 
Ideal for home or school projects. 



BUY 
NOW! 




SPECIAL 
PRICE! 

ONLY 

$15. SO PER KIT 



SANYO ANTENNA SIGNAL BOOSTER 

This Booster is specially designed for UHF Channels 
(14-83). After installed this unit {between the antenna input 
cable and the UHF tuner) will have a minimum of lOdB 
gain, that it approximately 2 times belter than what you are 
seeing now. Ideal for (hose who live in apartments that can- 
not put up an outdoor antenna. Size Is so small; only 2" x 
W x 1* Supply voltage is 15 VDC 

■ f * NEW ITEM * 



MODEL 001 0076 

$12,50 EACH 




13 FUNCTIONS LCD TIME MODULE 

* Displays month, date and 
day of the week 

* Displays hour, minute and 
second 

* AM, PM Indicator 

* Alarm t and Alarm 2 (lnde- 
pendent) 

* 10 Hours Stop Watch 

* 12 Hours presettable count 
down lime 

* Hour Charm Indicator 

* Back light by touch of the 
switch 

These modules are brand new and made by LlTRONIX. 
Designed for a man's watch, Can be used for many applka' 
lions. Comes with 2 silver batteries and the ceramic round 
transducer, 




MODEL 0010062 
$7.94 EACH 



MATCHED PAIR POWER TRANSISTORS 
BY MOTOROLA 

fW fW MJ2955 PNP 150 Watts BV= 60 V $3.50 



2N3055 NPN 



I.C.^15 A per pair 



*>^ MJE2955 PNP90 Watts BV-60 V $3.00 
MJE3055NPN 1C=10A per pair 

FW |W MJl 5003 NPN250 Watts BV= 140 V $12,00 
V ^ ^ MJ 15004 PNP I.C =20 A per pair 

All above parts guaranteed to be prime and come with 
data sheets. 



MUFFIN FANS FOR EQUIPMENT COOLING 

These fans are pulled out from 
used computers. But carefully 
cleaned by ultrasonic cleaner. 
All in "■like-new" condition. 
Size 4 11/16" x 1-1/2" x 
4 1L/16" 
MODEL MF505 
$9,50 EACH 




FLUORESCENT LIGHT DRIVER KIT 
12V DC POWERED 
Lights up 8*^1 5 Watt Fluo- 
rescent Light Tubes. Ideal 
for camper, outdoor, auto 
or boat, KH includes high 
voltage coil h power transistor, 
heat sink, all other electron ic 
parts and PC Board, light 
$6,50 Per Kit tube not included! 




PRESS-ALIGHT SELF 
GENERATED FLASHLIGHT 

Never worry about battery. EXCLUSIVE! $3.95 ea« 

because it has none! Easy to 
carry in pocket and handy to 
use. Ideal for emergency light 
It generates Its own electricity 
by squeezing grip lever. Put 
one in your car, boat, camper 
or home. You may need 
some time! 



=^"*^ w Model F-179 



No FCC license 

required. 

OUR PRICE 

$49.50 

ADDITIONAL 
MICROPHONE 
CTRANSM1TTER) 

AVAILABLE 
AT*28.00 EACH 




MURA WMS-49 



CRYSTAL 

CONTROLLED 

WIRELESS 

MICROPHONE 

SYSTEM 

Transmitter: FET mic for flat 30 

r*l& KH2 response extra con- 

trolied49MHz AM Band for drift- 

free performance 100 MW 

output (range approx. Va mile) 

for reliable long range 

transmission Powered by 

a 9V radio battery (in- 

eluded). 

Receiver Extra controlled 
locks on 49 MHz trans- 
mitter signal. 
Withon panel 
VU meter 



monitors the signal strength from the microphone. Stan- 
dard phone jack outlet connection toa P.A. orotherphone 
input. 9 V battery Included, This professional set is ideal for 
on stage. In field, church, in house or outdoor use. 



SUPER FM WIRELESS MIC KIT- 
MARK 111 

This new designed circuit uses high 
FEQ. FET transistors with 2 stages 
pre amp. Transmits FM Range {S8- 
120 MHz) up to 2 blocks away and 
with the ultra sensitive condenser 
microphone that comes with the 
-^$?r~ kit , allows you to pi ck up any sou n d 

within 15 ft. away! Kit includes all 
electron^ pans. OSC coils, and 
P.C- Board Power supply 9V DC, 

fmc-105 $11.50 PER KIT 



0^ 



WEM-36 FM WIRELESS MICROPHONE 

TEET MODEL WEM-36 is a factory assembled FM 
wireless microphone powered by two AA size batteries 
Transmits m the range of S8-10S MHz with 3 transistor 
circuits to meet with F-CC part 15 regulations. Element is 
built En a plastic tube type case with an omni -directional 
electret condenser microphone unit. By using a standard 
FM radio.ssgnal can be heard anywhere on a one-acre lot. 
Sound quality was |udged "very good."' 



MODEL WEM-36 



$16.50 EACH 



WHISTLE ACTIVATED SWITCH BOARD 

All boards are pre-assembled and tested. Your whistle to 
its FET condenser microphone from a distance, as far as 
30 feet away (sensitivity can be easily adjusted) will turn 
the switch on. then match your whistle toil again, then It 
turns off. Ideal for remote control toys, electrical appliance 
such as lights, coffee pots. TV. Hi-Fi. radio or other 
projects. Unit works on 9V DC- 



MODEL 968 

$4.50 EACH 







ULTRASONIC 
SWITCH KIT 



Kit includes the Ultra Sonic Transducers. 2 PC Boards for 
transmitter and receiver. A!! electronic parts and Instrue- 
tions. Easy to build and a lot of uses such as remote control 
for TV. garage door, afarm system or counter. Unit 
operates by 9-12 DC. $15.50 



ELECTRONIC SWITCH KIT 



CONDENSER TYPE 
Touch On Touch Off 
uses 7473 I.C. and 

12V relay 



$5.50 each 




MODEL FIH-3000 



J& FORMULA IN TERNATIONAL INC. mi 

'Vi.iSO [ 1 SM*ftNfi IU, UlilutS iHtflSES 1 Sand S1 Ofl 



W 






"■l&fBfS?!. 



S»nd S1 .00 

For Detail&d 



Catmog.ua 



12603 CRENSHAW BLVD.. HAWTHORNE CA 90250 
PHONE (213) 973-1921 • (213) 679-5162 



CIRCLE 2 ON FREE INFORMATION CARD 



2 
> 

3J 

o 

I 
tc 

CD 
rO 

95 



MICRO- 


Cable T.V. Decoders 


VIDEO II 


In Stock 




Complete Satellite Systems 


L \J ji 


• Micro-Wave TV System 


fNtij^J 


• Precision Parabolic Antenna 


\^y?^-J 


• Advanced Down Converter 


\J \J 


• Power Supply 


J Jc—^ t ' 


* Low-Loss Coaxial Cables 


/£Sl\ 


• Complele - Ready To Install 


Jj3^*i 


Call Toll- Free 1 - 800 - 626-5533 


(^j^o^y 


SOUND & VIDEO RESEARCH 


v^~~-<*. ■ , 


P.O. Bo* 19462 


J 1 69.95 


Louisville. KV 40219 




ORDER No, I7IAE047 
I* =*** tf1«] HOUTE 9N. 

Iplattsbijhgh, N.Y, 12901 

I T.I. [51BI IgljgOjj. 



30 CHANNEL 
CABLE TV 
1 CONVERTER 



1 £ LE' 



lOJASt 



IMI 



to 



o 

EC 



LU 

o 
< 

IT 
96 



"In Harmony" 



You know harmony means mora than 
Just entertainment at the USO. It's 
volunteers working together to create a 
"back home" environment for ser- 
vicemen and women stationed far from 
home. It's Informal classes... Inter- 
cultural understanding.. .and orientation 
Information. USO... It's sweet music. 



Dixie Humming Birds 



Svppwl USO through Ife United Wtt. OCFC. or lacel USO < 



H1[W^1 J 




DEVICES 



- PHASOnsjSHOCKWAVE - 



FTF'l PMASOR PAIN FIELD — Is oeir.$ ttsieo" oyGov"! lor titfl control, soon 
10 come under wapons restrictions is an internal machine Easily naml-neld 
HarardoiiS — us* with discretion. ^OLCIQNLV POFI AHiMAL C0KTRQL 

PPF-1 . . . PLAN5 (15.00 

IF(r3. INVISIBLE PAIN FIELD GENERATOR — PrcvMes directional tield 
nf moderalely intense pain lo lower tuck ol neao up to 50 II Cigarette pack sited 
enclosure is easily hrdtlen ' 

IPG-3 PLANS . 17.00 IPC 3K KIT 139.50 

IPG-30 ASSEMBLED FOB ANIMAL CON 1R0L . . M9.50 

HUG-1 HIGH POWERED ULTRASONIC GUN - Produces directional 130 
dps ol sound pressure energy al 70-24 kHz HantJ-held. intended lor lab use. 
HUO-1 ... . PUttS «10.0O 

LASE US 

PARTICLE BEAM WE A PON PIAH S 1 1 5.00 

LHP-2. BEGINNER VISIBLE RED NON-HAZARDOUS OPTICAL 

DEVICE Adiusiapie pulse 

LHP-2 . . PLANS 17.1)0 LHP-2K Kit 539,50 

LP-3/LfBj-S LASER PISTOL AND RIFLE COMBINATION - 1-U walls 
ol infrared energy 
LP-3ILP.G3 PIANS JJItJOO 

IGU-l VJSISLE RED LASEfi GUN lor neeggilpflr. Special MINIS. Cloud 
writing, etc 

LGU-I . . . ItANS S10.00 

LC-1 ■ BURNING/CUTTING C02 LASER— 10-40 watts continuous 

LtM PLANS S15.00 

flUB-1 WELOINGIDRILLING RUBYIYAG LASER intense red. 

HUe-1 PLANS 115.00 

hps-1 high poweheo portable energy source for 

LASERS fl" MAGNETIC WEAPONS exploding wires, shock waves, etc 
HPS-1 . PLANS Stl.00 HPS-1K ..tat m.50 

SECURITYIPEP.SONAL PROTECTION 

WF-1. INFINITY TRANSMITTER— Uses telephone lines For selective tveene 

or ofNce lisremng while away on business or vacalwn 

INF-1 PLANS J1S.00 

50-« SEE IN THE DARK- Device, long range SO-4, PLANS I10.0C 

VWPM-5 WIRELESS TELEPHONE TRANSMITTER — tong range 

VWPH-5 PLANS J1D.00 VWPM-5K Kit $34.50 

F3 r ■ 7 WIREL ESS MICROPHONE - extended 'J rge 

FBT-7 PLANS 17.00 FBT7X KIT J34.S0 

MOD-1/n-E ElECTRONIC TRACKING AND HOMING DEVICE - 

MOO-IITT^ PtANS w.00 HOD-IKJTTeK Kit 539.50 

TAT-2 TALK AND TELL — Device records telephone when in use 

TAT- J PLANS . JS.OO TAT-2K Kit $14.50 

KW-3.PHASOR STUN WAND — Prod uces inetjr unjwt ol thurnino llesn 

Intended as a last resort personnel oetense weapon 

PSW3 PLANS M.OO PSW-3K KIT J5U.50 

Send lor tree catetcg oaicripueni ol asevi tlems. klls and pans, plus hundred; 

more, lira accept. Mailer Charee end VISA or wl»n ordering, send check or money 

order to; 

SCIENTIFIC SYSTEMS 

DEPTHS BOX J1 6. AMHERST N. H. 03031 

CIRCLE 36 ON FREE INFORMATION CARD 



Gotland 



Memory 

4116-250n5 

4116-2O0nS 

4164-200nS 17.95 ei 

2114L 

61 16 2K x 8 CMOS RAM 200nS 

2708 EPROM 

2716 EPROM 

2732 EPROM 

2764 EPROM 

Z6132 4K x 8 Quasi-Static RAM 



. 8/14.95 
. 8/17.95 
8/1 28.00 
. 8/17.95 
. .. 13.95 
. . . . 3.49 
. . . . 5.49 
. . . 12.99 
. .. 34.95 
. . . 24.95 



Microprocessor & Interface 

1771 .. .. 24.50 6845 ,, . 18.49 DAC-OBOO . . . 3.99 

1791 .. 34.95 6850 . 4.49 INSB250- 11.90 

2 1102 1.49 80S5A ..... 0.9$ MM5B1 67 8.75 

2112 2.39 8212 2.75 TMS990O 29 95 

2516 5.49 8214 3 95 TR1602B. . 2.49 

2532 .. 12.99 8216 ... 2.75 SC-01 55.00 

2651 . .. 12 95 8224 3.29 280A- CPU .7.95 

4044L-2 . . . 2.49 8226 2 79 IMACTC . . 7.49 

6502 ... 5.99 8228 4.4S ZSOADerl 19.95 

6600 6.99 8251 .... 6.95 ZBOAPIO . . . 7 49 

6802 .... 11.95 B255 ... 6.49 Z80ASIO . 17.95 

6809 ... 19.9S AV5-1013A 4.95 ZB603 . 74.95 

6821 ... 4.95 AV5.2376 14.95 28671 ... 29 95 



1 Amp TO-220 Voltage Regulators 

PART # 1-24 25-99 100-499 



7805 (LM340T-5) 
7812 (LM340T-12) 
7815 (LM340T-15) 
7818 (LM340T-18) 



.85 
.85 
.85 
.85 



.75 

.75 
.75 
.75 



.65 
.65 
.65 
.65 



Linear Integrated 



5038 

LF351 . . 
LF353 

LF357 

LM30t 

LM307 

LM31 1 

LM31B . 
LM324 . . 
LM339 . . . . 
LM35B . . . . 
LM377 . . 
LM380N-14 
LM3S1 
LM3B3 . 
LM384 
LM356 . . . 
LM3S7 



3 95 
. .75 
1.29 

1.39 
. .45 
. .49 

.95 
1.75 
. .90 

.79 
. .90 
2,43 
1.25 
1.69 
3.29 
1.95 

.99 
1.49 



LM393 . . 
LM733 . . . 
LM741.8 
LM741-14 
LM747 . . . 
LM748 . . . 
LM1310 
LM1458 
LM18O0 
LM18I8 
LM1SS9 . 
LM2900 
LM3900 . 
LM390S 
LM3914 . 
LM391S . 
LM3916 . 
LM4500 



.97 
. 99 

.35 
35 
. .77 
, .49 
2.49 
. 69 
2.49 
3.49 
2.99 
69 
89 
1.49 
3.79 
3.79 
3.79 
329 



Circuits 

M 03302 90 

MCI 458 59 

MCI 51 4 . 1 39 

NE555 45 

NE556 98 

NIE565 . 1.25 

NE5534 . 2.3S 

NESS38 . . 2.25 
SSM20IO... 7.50 
SSM202O . . 7.50 
SSM2030... 7.50 
SSM2040 . . . 7.50 
S5M2044 . . . 5.75 
S5MI2055 . . 6.50 

XR2206 5.19 

XH4136 ... .99 
XB474I .... 1.95 
XH55B ... . 1,99 



5% Carbon Film Resistors 

We stock all 5% standard values between 
1 Ohm and 1 Meg Ohm. 

V* Watt 

Package of 5 20 

Package of 1 00 (one value) 1 .65 

Package of 1000 (one value) 12.00 

Vi Watt 

Package of 5 25 

Package of 1 00 (one value) 1 .75 

Package of 1 000 (one value) 1 5.00 

Sampler box consisting of 5 each of all 1 45 
standard 5% values between 1 Ohm and 1 
Meg Ohm. 

% Watt Sampler Box 22.00 

Yi Watt Sampler Box 27 00 



10-24.99 3.00 

25-43.99 1 .50 



Minimum Order SI 0.00 
Shipping 



Above 50.00 
COD 



. . FREE 
Add 1 .55 



WESTLAND ELECTRONICS 

37387 Ford Rd. • Westland, Mi 481 85 
Order Line- 1-800-521-0664 
In Michigan - 313-728-0650 




TltlTEM 

LO PROFILE BUAL BEAM iKSSP 
FACE WIPE fine) SOCKETS ^^^i 

1.24 25-99 100-498 500 up 



SPIN 


LP 


.08 


.076 


.070 




060 


SPIN 


LP 


.09 


.065 


.079 


OSS 


14 PIN 


LP 


.15 


-135 


..120 


.112 


IS PIN 


LP 


.17 


.150 


.135 


,128 


IS PEN 


LP 


.19 


,170 


.150 


.144 


20 PIN 


LP 


.22 


.195 


.170 


.160 


22 PIN 


LP 


25 


.230 


.310 


.178 


24 PIN 


LP 


.26 


.240 


.220 


.195 


26 PIN 


LP 


41 


.290 


.270 


.228 


40 PIN 


LP 


.44 


A1S 


.370 


425 


1 LEVEL WIRE WRAP DIP SOCKETS (TIM 








1-24 


25-Stl 


100-49e 


500 up 


PIN 


WWT 


43 


41 


3X 


.270 


14 PIN 


WWT 


.36 


46 


,330 


420 


16 PIN 


WWT 


.42 


49 


470 




360 


18 PIN 


WWT 


,58 


,55 


,515 




471 


20 PIN 


WWT 


.68 


.64 


.704 




620 


24 PIN 


WWT 


.81 


.77 


.725 




552 


38 PIN 


WWT 


.93 


.87 


.882 




79S 


40 PIN WWT 


1.27 


1.20 


1.136 


1 


092 


D Suhmlniilur* Connectors — Cc-mp 


■ re Theee Prtoeetl 




plucs 




SOCKETS 






1-9 10-24 


2599 




19 


10-24 25-99 


(HE) tip 


■1.95 -1.75 


■1.60 


(06) 96 


■3.10 


■2.7S '2.50 


tDA)15P 


2.35 2.10 


1.90 


IDA)15S 


440 


3-7! 3.46 


tDS)25P 


2.60 2.35 


2.15 


< [36)25$ 


3.35 


3.05 2.65 


<DC)37P 


4.55 4. IS 


3 60 


(DC137S 


8.65 


8.00 74S 


(DD)50P 


5.65 5.15 


4.S5 


100)50$ 


11.65 


10.60 0.65 


DB 51 SM Cover For OB ISP and S (RS 212 Type) '1 49 



CYBEFLTONE like a Super laud SONALERT thil '"war- 
bling" alarm works rrorrt 9-12VDC and has v2iiattla rata and 
pilch. Ideal lor smoke or burglar alarms or tar-oul ij amos. Only 
1W diamaltr. 6" long loads. Modal GT-1lQk *7.Sf5 



25ArnpSTUODiOD£S20tlV 59* 600V... 

300 ohm Carbon mika alamanl 1 W diameter 

Min iature 1600a— &00n modem iranslofmer 

fifOOi StvircGrcy line co-fd Rt aogio plug 



JOHNSON ■/*" BUSHING ALrViriaibltCapacLlori.. 
i»«f Mispif. Piafrwa i f-eapr. n»i6M imipi 



CilondirrClcck Chip and VacuumFruoraicanl Ditplay. 
Mosiek WK50362-N. 20 pin c I oc We a lander i.e. wilrt a 
FJTABA 5-LF-02-BG V.f display and ipao sheets. V±" 
hioh characters, AMfPM indicators, colon. Blue-green color 
ideal tot day I iont operation. *5.9S/ut 



& dtQiii LED. display j6£" common cathode,, .'3,8*5 

FND503 BS j FND507 *1.*B MANC710 (QU*LJ.._.*1* 

Swlieh Crilt \A2A mlnhature 'TiNt-D' phone jack 49* 

Line mister chroma loot swrlch spot -f own pgeh m 'j 3a 

Line msslerbiacr. biswitch sPLTTTAmciiir/D-rsr-s , 2$B 

Cherr> E-53 Super Sernitiva snap switch spot 2P I 00 

CiK DPDT U " toggle switch w'rut Sasignor handle tu 21 98' 



MOOSE™ NaHonal Semi LM 3M Regulator adjuicable trom 
i.25-i5V»t lOAm-p. w.'speca ™, M9.S5 



Super Cap. 1 FARAD ai SV. Use 19 memory *upp«y cack-up. 
Only 1^ dla.i; w tall wJP.G. lewis nCLM 



RTC InmamlttenrreceJiw chip aeL National LMfS7lrT2 hu 

RF & Encod*,! Decode up to 6 channels o1 digital or .analog link. 
With specs _„ „,.„ ..... .._ _ ..._.' IS.tosaat 



1Q0V 25 Amp Brltro* Rectifier (Rem. from Eq.'k.. 

400V 4AmpTRlACw/Hea[5tnkRCA4W036.... 



400V 35 Amp Q mode TfllAC. i^oleled) ^^.'Ijg 

GOV 5A Darlington TIP121 in tO-220 paclceoe o> 

200V 4A TO.SOfTPllAC 200<lF3 ZZZ 58" 

NYLON CADLt- nu; 
< ' ■ % 135 JC, * t 1 MiK 5" - '1 -95.C. M 5.7&K T ' *2.50rC, 2 WK 




TISITEH 



7808 N. 27th Avenue 
Phoenix, Arizona 85021 

ORDER TOLL FREE: 1-800-528-0183 

(Order desk only) 
TERMS "10 00 minimum order 

Visa. MC, BAC, Check. M.O or rjps COD. 
US. Fundi only, AZ residents add 5% sales lax. 
Prepaid orders over 'SO shipping prepaid. 

OTHERS: Add '3.00 shipping & handling. 
Add *1.50 lor COD. orders. 
Outside U.S add 20% 



CIRCLE 26 ON FREE INFORMATION CARD 



CIRCLE 23 ON FREE INFORMATION CARD 



Make Radio Shack Your Parts Place 

No Waiting! No Minimum Order! Low Prices! 



Check These Test Equipment Values 

Transistor Checker Our Best Analog VOM 



• 43 Ranges! 

• 4%" Scale 

38% Off 

Reg. 
39.95 

2488 




NEW! 

Tests In 
Or Out 
Of Circuit 

Only 



1495 



Indicates "opens," "shorts," 
and relative current gain in 
PNP and NPN small-signal 
and power types. Socket, plus 
mini hook clips tor in-circult 
tests. Output tor meter or 
scope, too. Requires "AA" 
battery. A timesaverl 
22-025 14.95 



Crystal 

Mike 

Element 

Multipurpose high- 
imped anca slsmehi 
with 50-8000 Hz 
response and leads 
for easy hookup. 
270-095 1.59 




Handheld Enclosure 

395 



Buy now and save SI 5.07 on 
this Micron! a' mult Hester with 
voltage and current Range- 
Doubler switch for extra preci- 
sion. Requires "AA" and 9V 
batteries. With leads, instruc- 
tions. 
22-204 Sale 24.88 

Sal* Bagtnt 2K3/92. Emfc 3/28/82. 





Touch-Tone* 
Pad -|g95 

Ideal for remote control, 
ham radio autopatching, 
phone upgrading and 

more. Top quality! 
277-1010 16.95 

' TratfHn.u* ':• AT1T 



Red Mini Lamps 

99' 



Leads 



Pkg. of 6 



Cute incan descents tor dial lights, 
model HRs, winken-blinkens and more. 
6V at 60 milliamps. 
272-1144 Pkg. of 6/99C 



Phono Jack Board 




-|19 



Chassis-mount phenolic board wllh 
eight P.CA-lype jacks. Excellent lor au- 
dio "patch bays " 274-370 1.19 



Electrolytic Kit 

— C2, 




595 

Set of 16 



• 35WVDC • Radial Leads 

Three 4.7. 10, 47 uF: two 22. 100 uF; 
one 220, 470 and 1000 uF In reusable 
box with hanger. 272-605 .... Set 5.95 



DPST Reed Relay 

Only 

99* 







5VDC, 180-Ohm Colt. Contacts rated 
0.5 amp ai 120 VAC. PC mountabte 
275-228 99e 

"Analog/Digital" ICs 

Low As < SSam\\\\\\*aa*^tmm 

2 59 jfrvm 

TL507. A to D chip converts analog 
processes to the signals required lor 
microprocessor controlling— up to 1000 
operations per second! Single supply. 
8-pin DIP with ap notes, 
276-1789 2,59 

DAC801 . D to A EC gives you an analog 
output up to 2.Q volts peak-lo-peak with 
S-blt digital input. Interfaces with all 
popular logic families. Low power con- 
sumption, 16-pin DIP with data, 
276-1791 4.49 

9400, A highly linear frequency-lo-voll- 
age/voltage-lo-lrequency converter that 

operates up to 100 kHz. Ideal for mo- 
derns, Single or split supply. 14-pin DIP 
with data 276-1790 3.49 




For meters, remote controllers, T-pads, 
more. Has compartment for 9V battery. 
Polystyrene. 1^x3^x5%". 
270-219 3.95 



Solid Buss Wire 



^49 




Fifty feet of pre tinned 24-ga. copper on 
a spool. Ideal lor pa rf board and printed 
circuit projects. 276-1341 1.4fi 



Magnet Wire 




Set 
Of 3 



Ideal tor winding coils. 40 ft. ot 22-ga., 
75 ft. of 26-ga.. 200 ft. of 30 ga. 
278-1345 Set 4.49 



Let's Wrap! 

S t. fu= — 

H i - 



B Wire-Wrapping Tool. 4YT long, 

metal. 276-1570 5.95 

® 30-Gauge Kynar Wire. 50- fool 
spools. Choice ol colors . . . Each, 2.39 




Red 
Blue 


■■■;■■■-.-■. 
f278-503 


While 
Vallow 


*27a>502 
*T27a-5Q4 



Prime CMOS ICs 



Low 

As 



79* r^* 



Device 


Cat. No. 


Each 


4001 


276-2401 


.79 


4011 


276-2411 


.79 


4013 


276-2413 


.99 


4017 


276-2417 


1.69 


4027 


276-2427 


1.19 


4042 


276-2442 


1.29 


4049 


276-2449 


.99 


4050 


276-2450 


.99 


4056 


276-2466 


1.19 


4070 


276-2470 


.99 


4081 


276-2481 


.89 


4511 


276-2447 


1.99 


4528 


276-2495 


1.49 


4553 


276-2498 


3.59 



20-Amp DPDT 1 

Switch Jl 

279 * 



Momentary Type. With 
spring return to center 
position. Rated 20 amps 
al 12VDC. Mounts in Via* 
hole. 275-709 2.79 



Piezo Buzzer 




For 1.5 to 20VD 

Loud 4.6 kHi signal gets attention. 
Ideal for battery- powered circuits — 
draws just 12 milliamps at 9VDC 
I** 3 *!" With leads. 273-060 . 2.89 



Text/Tape Electronics Course 




Developed by 

Texas Instruments 

Learning Center 



■ pan 
Items 43.65 

Complete Course 

3295 



DC Circuits Volume 1. An a asy -I o- understand introduction to electricity voltage, 
current, Ohm's law, parallel circuits and more. Fully illustrated. 4fi0 pages. 

52-2019 Separately, 6.95 

DC Circuit! Volume II. Covers voltage dividers, capacitors, inductors, formulas end 

more. Illustrated 506 pages 62*2020 Separately, 6,95 

DC ClfeuJti Audio Learning Package. Six standard cassettes that reinforce the 
concepts presented in Volumes I and II. Learn electronics fundamentals at you own 
pace! 62-2401 . Separately. 29.95 



An American Electronics Tradition 
For Over Sixty-One Years! 



Prices may vary at individual stores and dealers 



:.r: 



Radio /haek 

A DIVISION OF TANDY CORPORATION 
OVER 6200 LOCATIONS IN 76 COUNTRIES 



> 

31 
O 



to 

CD 



CIRCLE 5 ON FREE INFORMATION CARD 



97 



CABLE TV 
CONVERTERS 

AND OTHER 
GOOD STUFF! 



iMAiHINrj ALL iALES RECORDS — OUR NEW 
30 CHANNEL CABLE TV CONVERTER* 



B 



GOTVltll rr .d & iupfi 

bind ubH eh mum It 

for M*wim &rt four 



HOT NEW IMPORT? REMOTE CONTROL 
30 CHANNEL CABLE TV CONVERTERI 



89 



95 

■ i . -0 
t7*K 



l^-dud/M nitnt* TV 
qti'qU which tpd 

ft™ tun>r* eofiif pJ» 



ETCOMKII WIRELESS - 

THE ULTIMATE CABLE TV CONVERTER! 




WHEN 

89 



\3**VHMW. Df.li 



4 



flrtnrj M« predgqrtion tyrplui. 
AM id'^id urn Idi-il far «xpir- 
■irinm work bui "d-nfl, etbd TV 
wnvtxif +i, *it. No. HKUUM 




Mr> ■ jkBZAK* 

VIDCOfl 2000 CONVERTER ELIMINATES PROBLEMS 
WHEN VIDEOTAPING FROM CABLE TV 

"" Qf PUitomyMH VCR"t 

7 J (i.m r r™i 

UQrll llrntill Ellin 

1-0! F"*l>lf L T'df Dlipm 

at dm afak pufnih 

■ti.lt ■tStftilM «MI 
Hh 3HWAf« 

UNUSUAL FACTORY SURPLUS 
MID BAND - SUPER BAND CABLE TV TUNER 



rornrnort IF finomct . Fjjmi 
n-ehiliri - bu-ltf cable 
Wfl. ehKWsJtT.. ntc WiV> 
ithirm.lc M9 3USVAJ42 



FACTORY SURPLUS UHF TUNERS 

95 



MINIATURE FM WIRELESS MICROPHONE 

.95 




m thl pain et yawf 
fund. Rictjptien on tny ■""- 
oird FM radio gr riainr. 
No 34&VA4&2 



QUARTER-MILE WIRELESS MICROPHONE J 
6 RECEIVER SYSTEM 




|95 



rCC r'CHU.td ElYIIl! tftiriOHl*!" 



iHttlTV >H[WTltKl ElKlrfE ■%-■£* 



FACTORY SURPLUS VHP/ UHF 
TWIN" VARACTOR TUNERS 



Adn.rjl Hv iNCJUS l. 
BHAHD «EW< l*kiH tar bu lorn 
C FtptiriAg r'*(n.'onieai l T Unn 
TV "FRONT ENDS" Ah*d b 



29 

M>HONE I 

UHF 
JERK! 

2Q» 5 



DUMP I NO! NORELCO ENDLESS LOOP CASSETTES! 



A 95 



Irncauipla ic rirvi j- iny 

priotl 

1 mtFIUtrl ~ Ha MJVAtD'j 
(■tninutii -W11 Mfil/AKhg 




IK STOCK -THEMURA 
CORDLESS TELEPHONE SYSTEM! 




No J4WA274 

SALE OF QUARTZ BATTERY 
OPE RATED CLOCK MOVEMENTS1 



90PERJ 
95 
■til 



3JSVA£6r5 r.i.iLl, „; Iiiii!i ! 




20 AMP REGULATED 12VDC POWEH SUPPLY! 

.88 



;j4»V*l*fi «*S 



JParnpt - SfeJ g tt9»»JB. | 
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OUR LATEST 98 PAGE 
FASCrN ATI N G CATALOG 

I |T f'J-li'K* *'Tn ul"l<|u* l1i"M 




E^BaEai ! 



I ETC0 ELECTRONICS 

NQRTM COUNTRY SKOPPJNG CENTER 
I PLATTSeUBGH.N.V 12*01 
Chun. tNffc »U'. pkM* V.m * Unttranl OK ISnif.MCDD't AM 1S\ 
P«UM* Hvyfllnf IEkchi r.lurt&di N.Y, Inn nvdnti rid T\ uln dl 
Dnlirli Lx pw I inqyirm inmed Oui itl. r >™* ^d«r dnk At.>*i flafM. 
till I - 51B ■ 561 B7DO. 



KNAPP ELECTRONIC PARTS 



Module c Meter 

0-30 AMP 

0-5 VDC 

s 3,95 




Transformer 

B7| Dual bobbin 
30V. 
+ 14V. 1.5 AMP 

s 3.00 



3" Mount 



2" high 



Chassis. (H.D.) 

1 \l* H \ Fantastic! 




790 

Deluxe Cowl Cabinet 

•Slue Top 
Grey Lower 

*2.49 




Power One Power 

S% Rcgulatad Supply 
5V. m 6 AMPS 

s 23.50 




TRANSFORMER 

i 2oo «a, yy* 



SEND FOR 
FREE 1982 



Capac itor 



5200 ml, 25v. 



490 
10/ s 4.50 



Tri-Color LEDS 

^„^? Red'Green reverse volt 
^ YeiiovrA.C. 2p ^ 



^s. Infrared Emitter ■*§> 
and Photo Diode Detector 

short leads 1 pr,'2.00 



•/.cm,-;. 
TIL41 3 



Mura Cordless Telephone 



At ri Complete 
with schsmsllc* 

*43.50 




24v. DC Relay 

3PDT f^T^ 10 AMP 
Gold 
contacts 



Ul» P- B KUP5«fli« 



, s 2.49 



Mini Switches 

Micro Swttch 
SPDT 

w long blue paddle (90 
Compu-Lite 




mom #549-1191 



Voltage Regulator 

Fintatllc Buy! 
14.2V. 
TO-3 3 AMP *1 -09 



Voltage Regulators 

■ 5V. 7805 
Sv, 79M05 
f6V. 7806 
+ T2V. 7812 

5/*5.50 lOT^S 




Jumbo LEDS 

Rfld, Green or Yellow 



^5* 100/«8.00 



Coto Mini Relay 

sv, SPST 

790 



CR 4003-6 



Voltage Regulator 

* — VlJrTk Boards 

^■0O-rf» V JU»t l»Ofc LID 

\i£^-— ^~to Inn ■form*! 
12V. or 9V.1.5A 5 t.29 



Popular 
Prime Transistors 

ECG 123 AP or ECG159 

e/M.oo 

fOO/'IQ.OQ 



v\ji p*j «r ur 



Dip Tantalum Caps 

cippflo" and solid ^-^3^ 

tMSi3V ^^"^ 

S.8. 10. 15, 22. 33 47. * S.3V. 
22. SS 6 1QV. 

13.3.3.4.7.68* 16V. nc*. 
1$ Si 20V. 4lDC 

47. .68. 1.5, 22. 3.3. 4.7. 6.8 * 35V 
J22. .68, 1 S. 50V, 



CATALOG add ,0 °'' ,or shl PP ln 9 nna bandling 



Solid State 
Buzzer 



(§> 



' 



980 



Special 
RG59U Cable 

Foam * 80% Shield 
*5.00/100 FT. 



Audio Amplifier 

8 watt 




5.95 



mm charge S250 



(813) 392-0406 



4750 96th St. N. St. Petersburg. Florida 33708 



CIRCLE 25 ON FREE INFORMATION CARO 
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CIRCLE 24 ON FREE INFORMATION CARD 





ISO-3 



CIRCLE 30 ON FREE INFORMATION CARD 



Electric Power . 

Pollution, 

Spikes, 

Interference 

& Lightning 

HAZARDOUS to 

HIGH TECH EQUIPMENT!! 

Microcomputers, VTR, Hi-Fi, Lasers, 
Spectrometers are often damaged or dis- 
rupted due to Power Pollution. 

High Tech components may Interact! 

Our patented ISOLATORS eliminate 
equipment interaction, curb damaging 
Power Line Spikes, Tame Lightning bursts 
& clean up interference. 

Isolated 3-prong sockets; integral Spike/ 
Lightning Suppressor. 125 V, 15 A, 1875 W 
Total, 1 KW per socket. 

ISO-1 ISOLATOR. 3 Isolated Sockets; 
Quality Spike Suppression; Basic 
Protection $69.95 

ISO-3 SUPER-ISOLATOR. 3 DUAL Iso- 
lated Sockets; Suppressor; Com- 
mercial Protection $104.95 

ISO-17MAGNUM ISOLATOR. 4 QUAD 
Isolated Skts; Suppressor; Labora- 
tory Grade Protection $181.95 

Master-Charge. Visa, American Express 

TOLL FREE ORDER DESK 1-800-225-4876 

(except AX. HI, MA PR * Canada) 

SATISFACTION GUARANTEED! J 



Electronic Specialists, inc. 

171 South Mam Street. Nauck. MA 01760 
Technical & Non 800 1617655 1532 



CIRCLE 31 ON FREE INFORMATION CARD 



Equalizers Mixers LED Meters 



STAMP OUT INFLATION WITH THIS 
— BONUS OFFER — 

5% 10% 15% OFF ANY KIT OR ASSEMBLED PRODUCT 

HOW? 

5% OFF — 50* deposit and pay balance before shipping date: 10% OFF — prepay 50 
days; 15% OFF — prepay 90 days. 

WHY? 

Inflation has finally caughl up wilh us, how ever, by scheduling L4flGE production runs 
we can DRASTICALLY REDUCE our costs which allow us to give YOU a HEFTY 
DISCOUNT and, mors importantly, out prices ate than even lowet than before the price 
increase. Bui, i( you just have to have It right away the prices are shown below. 

OFFER TERMS: Return to us a copy of this ad stating the desired product and the disoounlad 
price terms AaRON-GAVIN will send your completed order lorm for your signature, rely rn to 
us and we wifl process your order. Orders must be postmarked no latat than April 15. 1981. 
FEATURING THIS MONTH — Kit - WA.00 ^ 

0^ 




■"Vl 



^ 



Solid state eleclronics means inslanl and accurate reading. DOT and or BAR Pattern 
display. Three (3) Color LED range display (each led white boardered). Three (3) position 
range switch' Allows you lo track all the way down lo -7dB or up to +26dB with only 3dB 
separation. Never again will you make a bad recording, overdrive Ihe rest of your audio 
gear or, " Heaven Forbid" blow out a speaker. Just how good is it? This meter is the basis 
for oor new $600. to 53.000. SPECTRUM ANALYZER. 40 teds vriltl only 1 V>dB separation 
par band, also -71 to 4-26dB. 



STEREO GHAPHIC EQUALIZERS 



STEREO LEO METERS 



31 Band EQ 
21 Sand EO 
11 Band EQ 
1 1 Band EQ 

w/mic 1 mixer 
Equallzets and Mslats available >n 
Mono. 



KIT 
S32H 
235 
119 
149. 



MFG. 

S69U. 

490. 
230. 

280. 



KIT 
$84 



MFG. 
S213 



20/40S (40 LEO. 3 Color 

White Boardered Rect. LEOs] 
20/40 OR (40 LED, 1 Color 69 149 

Red LEDs) 
Down ro -71 & *26tfS. Conttollad Attack A Dalay 
Time. ONLY3dB Sapetatton'. 



Call or write for full product information, specifications and pricing lo: Aaron-Gavin. 
123 South McClav Street Unit F. Santa Ana. CA 92701 , (714) 957-8710. 



^^IK?^Un 



Fall & Winter '81 - TEST EQUIPMENT 

Electronic Component 

CatcllOE FREE 160 Page Book 



We carry the Following: 
TEST EQUIPMENT 

• B 4 K 

• LEADER 

• VIZ 

• BECKMAN 

• HITACHI 

■ GLOBAL SPECIALTIES 

• DATA PRECISION 

• HICKOK 

ELECTRONIC COMPONENTS 

• JAPANESE S MOTOROLA Transistors 
tC '». FET. Diodes 

• Capacitors 

• Resistors 

• Connectors, Cables 

TOOLS 

• Weller. Unga 



MUmimiKiM (OtuoHNn 
« WHOli&AJl COST . '•"■•■- 



. Kcellilc. Vaco. etc. 




• Over 1 D million components in slock to serve you 

• Over 20,000 sq. ft. of warehouse In the East & West 

• NO MINIMUM ORDER! 




CA/r Aft CALL TOLL 
■JVLrt 800-421-2841 



P.O. Box 40325 Cincinnati OH 45240 

D«pi. Radio-Erflctronka 

Phone 
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YOUR.MRTS SUPERMARKET 

6r/AV- Qw- vvv-V- 
I ROuckt speakers (hoopers) (iquaweees) (nizrrns) (mideahce) 

iTdWd E 0HHS VC "SHaE ALN1C0 HAM ET " " SOUND 5 PRETTYtjLj 

■Tw* 



1B0 And Am. Sooth 
Bh»Hvlllo\TW 37901 



m 



MPCuh coon to w""Lo°ts cnt»"is cheep -1 riisi.to n 
I m M H «i i m. -m * L i m t loocw Ha iti t' w - 

TlOKt III AD UT HILL, ran IT, a SIZE IT.I A LU— , 

HATE TO HUU1 IT TO BELIEVE IT, (D Si.tl r2)iS.C0 

vlj ii n. uiuw i ww ; » r}oi" tn; ra.L T n cLoira ftms rwuer 



1) HATTS «0H. )00 to 13. HI. 10 01 MAGHET (1) 

15 lien ;t ut is * iiim i t) mill nT irr v tri 



jd.it> (2)sa,oo 



_ WLLS III DM, 5 
HEED IK VANS. ETC. IfHEIE DEPTH I! * FACTOR, THIS IE A SUPEt 
THIN BIG UN SOUNDS 0000 TOO.B OHMS MLI 2 1/2 INCHES TNIC1 
IT.N TOO HMT »1C ICjjM III CLOSE SPACE. "HERE TIS EA , SI , SO 

mtwnn mi wiMraa i mm ] i — 



ii.t,a 
ill " tIIMCulM 
CORD AND 1.3 MM PI.UC OH F.HD.HAHC 



IH PLASTIC CASE U/T FT. 

It OH TORE BEIT, >ORE VISOR on SLEET OH IT EA.-- S?. 45 

^Tfciii Mb liu s OT t D.HAs f ih co i n ; ,i iiii r cu " rr .- o i 'mc 



1 IHCil V .C'SHQftE SOLtKDS COOD"-' 

i IPfJH It URH l.r.TOBl HIT BJCE cow, 



HACtttT (H)UATT HOH.H* COOD 5 WlHHBl 



iM.n (?)$». tit) 



.... l iTE HOJH Jji r fcA E U jU UBfU 

TTicmnTH H t c 1 v m — 



- TTDtTT 

l Umstnrram 



rm - m wn im H a nmi c u nit s — — ----,::s=tnr ji ;rj 

rT7Wtri»M t aw i w n 1 1 KunanaBiE i - ^t wi ii . r r 

m '»ew S,; awT.iWT r s (h ali i cd me — i mlii. i fl) 

jJ*******^M»»MBBl t,ALL CAK RETURN ARlf ITEM If TTA P0N.T I.IKE InUT*** 




@0H-^y Vt vV7 " 



******* **IT LOOKS LIKE OR THI WAT IT ACTS C* fOB MM OTHER _ 

J ItHtH 10 p*,YS OF SHITttE*!T ^US5 ZlflCttT-JTOt FUH- .^i^TT***- ■ 

& MASTER CHARGE ACCEPTED 

CALL1-800-251-8130 
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"■f.jlf.g ?; .fflW J »»»C«T SUH IHI11ISTBIAL TERHIBALS 

™*ria'c«ii*tt i «a(*!rKci'jp*t*ffl'}*«B!a',, B * c 

™«i id n rr, E St. S" ii EH' 
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6 UI0 BARRIEK STRIf fC HT. 
10 LUC HARRIER STRIP K HT, 
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tA.iot 
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KE 0UN SLIPPED uf ON A OOOD 0E*L ON PC BOARD 

**a««i»#*eiHie*fr***wHh t wiht*#eef* *iBfthH HhiflMW 
DKDEEf UASBLE HIE UP IT COST COST 

■o ih.s fin i ro t ; 
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.MM. r n" B 
r m » i if; ,h 
< ■ ii ■ » i . aw 
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TN.RES 
ADD 6.75% 
SALES TAX 
VISA & 
^MASTER CARD 



irnr 



Sl.irj 



"—■ —III LW 1I t ll f »»L UMtlfP C R HWIiiiM i n* 

W" ' ■*<= OF 10 EA .iny 1 , 7 1 , 73, 7A. 71 , 76 , 71^7.10^ 



i:u. 



nasaB.Mii;H»[,Lin.5uii*n.itaiusiiiJWB, 

HOlf COKES THE COPPER CLAD I0AXD " UHOPPEk STOPPED" 
PCE-295 I EA. OF PCB-J.B.T.B.S, I0----ALL PER -- $5.75 
BE C LAO I1H1 BOUGHT Cljtfl.HAP A HUNCH AND BOUGHT A BUHCtt 



ACCEPTED 
ADD $2.50 






SHIPPING 



'"; 13«i 7? . . "_l 
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T ^-COMPUTER 
^MPRQDUCTS 



FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR P RICES ! 
1 ■ Proven Quality Factory Tested products only. /^SaT^s 

2. Guaranteed Satisfaction { <j/ s / 

Call For Special School Discounts xjs.sj 




^K fob TRS 80* MODEL I, 
mJ&V PMC 8R ZENITH H89, 

•flK&# s - 100 ' etc - 

ONLY310°°ea. 
MODEL V-801 . 
80 TRACKS, SS 
ONLY 425 M «a. 

2 DRIVE CABI.E. 29.SS 4 DRIVE CABLE 39. BS 



CO 
O 

z 
o 
tr 

H 
O 

W 



g 
a 
< 

EC 

100 



Vista 

"V-DRIVE" 



THE LAST WORD ID 8" 
FLOPPY-DISK ENCLOSURES 

THfi VI5TA VI OOO FLOPPY DISK DRIVE SUBSYSTEM 




DISCOUNT PRICES 



■ S 395 
11495 

S1535 



^ 



MOSTEK MK4015 
4K Dynamic RAM 

, ' Reifosh while supply last* anly *49* 
Pin equivalent lo MM027 excspl ha* 1 ml. 



S-100 WW 

$2.99 each 

FIRST QUALITY AT SURPLUS PRICE 



2708 EPROMS 

PRIME-450 Ns. 
8 for $29.95 




4K STATIC RAM SELL-OFF 

Zllog 6104-4 

Same a* TMS 40*4 but designed specifically 
for Z'flO based systems. This is (ull-Spec 
4K X.1 RAM. 450 Ns 

While supply lasts S1.49 each. 



SPECIAL PURCHASE 
$59.95 Limited Supply $59.95 
16K Altair RAM Boards. Fully Populated as IS- 



a 



FLOPPY DISK DRIVES 

QL'ME' OlIflErlCK 4 

* DOubM SUM 

* Doubli DtrUHy 

ACP LOW PRICE S569.95 



TdfXfcni TWlrXH *^-D»».Dr+** 

MJ'lDi-'l'n iCrnr.i 

KWBIfl SA4WJ*,* 3ft •■* n 

sayeiflUM/MUta - 

Hi r"i 4*4 3A ug Hi Conn jm i * •« W QKW / 00" I 20-4 O . . 

P£RSCi uedH jn rj u « 

MrPl MS 5-." Dun-. 

WANOC-JlEMENSa: 

MPt 9i Odubk* Track L>an«il} Slr»j*a ( 

MPt B2 GfeiMa TrtCik OanMty Dovpla 5*4* 1(0 Tattt., 



MCWCL 

efiOOA 
4609 



K05 
9*10 
9411 

■j-:i: 
»"« 
Ktr 

BS2Q 

■9*27 
9629 

»29A 



MICROMODULE * PR.CE I 

NO DESCRIPTION 

Sinflla Bovd M"I'Oeftnptji*r 
Adv*tC»d Singft ed Cowip |660fl) 
16 Star Mother Board" 

Card, tig* 

9 S*Ot Molhvr Board 

Pi>nSf SyDOtif 

DC input POwHr Sv£**r 

UfJ.tr P"JiQ &M13 

AnlFi Pro&TMimory M&Ju'c 

EViKeiBd Ukljiy Ptoro Bcjrd 

32 K E PRCiM; RAM MochAa 

E PflOtkt PfM'Jiyimmfl H#ad 

4 B Chcmtl P**!l#l I/O Mc 

St.' -11 ParalW I. O UMJt 

ifc Sire RAM Mewjic 470ns 
32K Suite HAM a&Goh 

Ji'K Slitie HAM JOOns 
Card E.lflndef 

Mulcml* PrrjyjmrTLjoi* Tuftr 
fl Ch*m->at Dupan s*-^i [, o p*kS 

lr.H'"C*i; ^Spe CQn1rpiH.r 

32r33 i-OWBjyit 

Con !*:: Qaiui* MH»,.f- 

UNPQPUUTEO BQfifiDS iMto A 



$24,95 TRS-80/APPLE $24.95 

MEMORY EXPANSION KITS. 

411 6*. 1 6 K {200/250 ns.) 

1CII B pes (or S24 r 95 nilM 

QR Specify Computer H|1|V| 

w " Ch II For Vol ume Pheing ■■■"■■■■ 



CENTRONICS PRINTER 

MmHH 737 

* Ccnlfon.zs CCffiplqHiOi pa inter 

* The 737 h*iOTflr>tPiiirH3 Cftec* 
and compare [ho l*aruips 

* Mew lew pnew SQ3S.OO 




32 K STATIC RAM BOARD 

2 or 4 MHz Expandable uses 21 1 4L's 
S-100 




WMMHiKiE 1&9.M 
1AK4 MHeAAT --1.-J1: 
jJKMKjKil ,.,Zeil.B 
32K4MHeAAT 33S.0O 

Barn Board 39.94 

Eire Bd wiali parts 
iftas men . . . 99.96 



NEW! from Zllog 



Z*8 CPU comes with 
Tiny Basle & debug 

proa ram on I he I.C. 




BIPOLAR CPU SALE 

Signettcs 8 x 300 8 bit CPU 
While stock lasts 14.95 ea. 



UV "Eprom" Eraser 

^. M«JelUVa-t1E S89.95 

J Holds 4 Eorgm.'c ai a l«me 
I Backed tiy *iyeart 

o^pcrience 

Hodal*>HaT.., 13^5.00 

fi!!i^%!L^J' InClLj^^'al Mf>flP- 




NON-LINEAR SYSTEMS. INC. 




DIGITAL «„.,-„ 

MULTIMETER $31 9*' 



* BECKMAM 
^ DIGITAL MULTIMETERS 

^& TECH 300 Digital Wultlnwwr -SH0 

T£CH 310 Oiijita: WulM-neicr .SUP 

TECH 33.0 Digits! Multirrwttr *1BB 

VC-201 Vinyl Carrysrtfl Csw S10 

DC-202 Daluxt Carrying Caii. . . . . §24 

HV-211 HlffKVpltagi Prate*. $35 

RP-221 Rr* Prob* »3B 

Ct 231 ACChirrtnt Clamp $43 

DL-241 PalKUflTaat Laid Kit S1Q 

TL-242 Sa\>3Jt jMj Leadi ■ ■ ■ .W 



r^\ v 



INTERSYSTEMS 

Ths PiBforred S-100 Box 
The nsw Ser.cs II CPU Board features a 4 
MHz Z-tOA CPU and luil-leaiuie front 
panel. 20-slot Actively terminated mcthor- 
board, with 25 amp power supply lEO'f u Hz 
operation, Inef. 68 cfm Ian). 
DPS!. $1795 




SYSTEM 2A 

with Z-80A CPU J 

MHz, 64K RAM, l.'O Board, 2D slots, front 

panel, double density disk controller 

board. Full f-year warranty. 

l.si $3795 acp Price S2995 




NEC 

PC8000 Serlej 
Microcomputer System. 

tp| NEW 

INTRO 

PRICING 
$1099,00 



. _.rJiA Cv*l Mm. Dun pin* Uftn 
PC-BOT2A Adii-On tkiH Wlni-Dnk 
D-.-cUi..: . 

I PCiWlAlnDKlUaH,.*,,^. 

f Tr«lgrrFncri(jn t*jod 

| PC-SWA C*Wi lor PC-Kfli* Prtnlar 
I je-U0LM|A|iH.Bh FnwlutlOfl 

I Or*ntn MOiMlOf 
JC-12Q?DH(*l,Hii)i PtinluI.Ejr 

Colnr MotvLfir wrRGD Input 
PC8091A RGHCjprjIfllrj' 

JC-iSOaOMiA] Color Momlof 
BlliC Lifto^ig* Lt-jHiiifvii <juid« 
PCKO'A Uitr&itrt-pultt RerE'.rncekl 
PC W1?A I.QUniE Uj*r'»Mki(jJI 
PCMSl* lma\ rr.iHUi*>--3Win-d*i . 



,7K0Q 

I1K00 

1»» 



10W 00 

4*9 CO 



?»00 

iWUtXi 



MICROPROCESSORS 

lltMO 

1*0 00 

. . ..995 

. 13.9S 

i eta 

i«« 

„ .*75 

. J.75 

IMS 

.... 14H 

• » 

1*05 
2B« 
4t» 

39 96 
....n.ra 
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zMi**.i 

TMS 1WOJL 

CP1K0 

0502 

«SCL?A 

iMC-OT 
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219 
239 
2.39 
539 
555 
1.59 



74LS00N 

74LS01N 

74LS02N 

74LS63N 

74LS04N 

741S05N 

74LS06N 

74L509N 

74L510H 

74L511K 

74LS12N 

74LS13N 

74LS14N 

74L515N 

74LS20N 

74L321N 

74LS22N 

74LS25N 

74LS27N 

74L5J0KI 

74LS30N 

74LS3ZN 

74LS33N 

74LS37N 

74LS38N 

74LS40M 

r^L^:12N 

74LS47N 

74LS43H 

74LS51M 

74LS54N 

74LS55K 

74LS73H 

74LS7JN 

74LS75N 

74LS7SN 

74LS7BK 

74L5B3AN 

74L5B5W 

74LS96N 

74LS90N 

74L592N 

74LS93N 

74LS95N 

74LS96N 

74LS107W 

74LS109N 

74LSI12N 

741.S113N 

74LS114N 

74LS122N 

74LS123N 

74LS1I4N 

74US125N 

74LS126N 

74LS132N 

74LS13SN 

74LS13SN 

74L5139N 

74LS145N 

74L3143N 

74LS151M 

74LS153N 

74US154H 

74LS155N 

74LS156M 

74LS157W 

74LS150N 

74LS160N 

741.S161N 

741S162N 



74LS00 



74LS163N 1.05 



74LS164N 
74LS165H 
741.S16eN 
74LS1S0W 
74LS169N 
74LS170N 
74LS173N 
74LS174N 
74US175N 
74LS161M 
74LS190N 
74LS191N 
74LEI92N 
74LS193N 
74LS194N 
74LS195N 
74L5196N 
74LS1S7N 
74LS221N 
74LSZ40H 
74LS241W 
74LS242H 
74LS243N 
74LE244N 
74L5245N 
741S247N 
74iS24BM 

74LS2B1N 
74LS253N 
74LS257N 

74LS25SK 
74LS250W 
74LS260N 
74LS261N 
74LS266N 
74LS273N 
74LSS75N 
74LS279N 
74L52B3N 
74L5290N 
741J3293N 
74LS295N 
74LS2S8K 
74LS324N 
74US347N 
74LS34BM 
74L5352N 
74LS353H 
74LS363N 
74LS365N 
r4LS3MN 

74LS3S3N 
74LS373N 
74LS374N 

74LS375N 

74LS377N 

74LS3B5N 

74LS3B6M 

74LS390N 

74LS393N 

74LS395M 

74LS339N 

74LB424N 

74LS55SN 

74US070N 

61L395N 

61LS95N 

S1LS97N 

S1LS90N 



1.19 
St 

iM 

1.15 
1.15 



.69 
.69 

2.20 
1.15 
1.15 
.90 
.96 
1.15 



1.59 
1.69 
1.49 
2.20 
1.10 
1.10 
1.19 



.55 
.96 

3 35 
.65 
2.49 
.59 
1.75 
4.40 
.59 
.99 
.99 
.99 
1.10 
1.19 
1.75 
1.B5 
1.95 
1.19 
1.19 
1.49 



.59 
1.99 
1 B? 

.59 
1.95 
1.95 

.65 
1.95 
1.95 
1.70 
3.35 
2.95 
1.75 
2,29 
1.59 
149 
149 
1.69 



LINEAR 



7AH05 5.9S 

7BM06 1.^9 

TOM.G. 1.49 

l.'.M (:■.!■ .99 

LM1MAH 2.95 
LM30OH .76 

LH301CN^H .35 
LM3D4H m 

LH305H CO 

i,M306H 3:25 
LM307CN;H .29 
LMGCfiCNJH $6 
LM3G9K 1.49 
LMJ1CCN 1.25 

LM312H 1,75 
LJVr317T 1.TO 

LM313CNrH 1.49 
LMSUHyH 1.25 
tM3aOK^XX" 1.35 
LM32DT-XX' 1.39 
LM320HXX-1.25 
LH323K AM 
LM324EN .95 

LM3a?K 595 
LM333K 6,95 
Lht339H ,95 

LM3*5K->;X- 1.75 
LM340rXX* t 25 
LM340H-XX" 1.25 
LM344H ■:■:::: 

LM34SN 1,20 

LM3HJK 5.60 
: t.w.'x. 
LM3SOhT 
LM372M 
LM375N 
LM377M 
LW.360CNffJ 1^ 
LM381N 1 c 79 



T,<9 
1,95 
3.75 
2.75 



LM3B3T 

LMSeCN 

l •;,:■'., -:i 

LH3WN 

NE531VJT 

NE555V 

NE5S5M 

NE»1T 

WE5$5NW 

N£5&5H.'V 

NE5fi7V^H 

NE5S2N 

LM702H 

LM709Nffl 

LM710IMJH 

LM711NJH 

LM715N 

LM723WH 

LM73JN,'H 

LM739N 

LM741CN/H ,3>3 

i ■.■■".!■!;.■: --■ 19 

LM747WM 

LM74&K/H 

LM7SOOM 

LM1310N 

MC13M 

WC1350 



I :■■■ 

1 25 
1.4fl 
1.55 
3.75 



19.95 

1.25 
1.75 
1.50 
2.75 



75 

.39 
1.95 



115 



2.95 
1.90 
1.95 

1.95 



MC135B 1.75 

LM14HK 1.90 

LM1456CWN .40 

HCHB45N ,b79 

MCH&9H ,8fl 

LM149&N 

LH1550K 

LM1B20N 

tMlBSOht 

LHieS9N 

LM2111N 

LM2900N' 

LM2901H 

LM2917M 

CA3013T 

CA301ST 

CA3021T 

CA3023T 

CA3035T 

CM039T 

CA304CN 

LH3053M 

CA3059N 

CA30B0H 

CA30&2N 

LM30G5M 

CA306CIT 

CA30eiU 

CA3032M 

CA3G&3N 

CA3G&GN 

CA3059H 

CA3C06N 

CA3097N 

CA3130T 

CA3140T 

CA3145N 

CAU160T 

CA3190N 

GA341GN 

MC3'23hl 

WC3*&0W 

SG352AN 

CA2J&CWN 

LM3S00N 

LM3M5U 

LM3900N 

LM3914N 

LM3915N 

LM391BN 

r.C-s::iiN 

RC4151N 
RC4194TK 4.95 

AC4195TK 5J0 

ULN2O01 1.35 

0LN2003 

SN75450N 

SH75451N 

SN75452N 

SN75*53M 

SN 75454 H 

3NT5491N 

SN75402N 

SN75403N 

5N75494N 

i ■•■.,■:■■:.•• 

TL495CP 



1.50 

,95 

-95 
3.10 
1.75 

.99 
250 
2,95 
2.19 
1.99 
3.49 
2.99 
2,75 
1.29 
1.29 
1.49 
3.19 
3.19 
4.95 
1.49 
1-29 
1.59 
1.59 
1.55 

SO 
2.99 
3.49 
1.99 
1.30 
1.19 
2.49 
1.19 
1.95 

.59 
1.49 
3.95 
3.95 
3.39 

59 
1.19 

.99 
3.75 
3.95 
3.75 
295 
1.10 
3.70 



1.50 



4.20 
1.65 




RETAIL STORES OPEN MON-SAT 

STOHEil 1310 "B £ £(Urig*i\Sani.#AH«.OA927Q5 SNjwr 
STORE * ? 542 Tnmblp Held. Sin Jctp. CA 9if 31 * [400) '*i'< vriiij 

**Retflil prices may *:ary. 



ADVANCED 

COMPUTER 
DUCTS 



HP 7225 Graphic* Plcllor. 17B5 00 

HP T$K Memory Modulfr 265.00 

HP 5 if** Dual Mailer ftex Duk Drive, 210000 
HP 5 1/4" Slnfllfl Mas1«f FI*m. Disc Drnro1295 0Q 

HP P«rsonalily Module TOO 00 

HP ROM Drawer ,. 40.0D 

HP PJottW/PrintDT ROM , . 130 00 

HP Inpul/Oulpul ROM , . . , , 200 00 

HP Matrix ROM , 130 00 

HP Sonar fnterface (HS-232C, 350.00 

HP-53 $1885.00 
HP-41; Powcriut, Ytl Eiif toUtfr 

ThU HP-41 COflrimuniCalffs with 

you in wards ai well as numbers 

* Vfiu Can Customjte 1h* HP-41 Ed 




i Programming it IMI and atiy. 
• Conl i n-jesu '. Memary ftivfti 



HP41-CV 

• Qptiortai Pcnpherjls 
to oxpancl «p«t>llrli« 

HP-41 Syilem I , . . 39B.00 

„...„„ HP-41 Syitam II 57500 

HP-41 CV HP-Ci/dRoader 178.00 

275.00 H P-OrJlica I Wand 1 05.00 

HP'«1C HP-Plaltar/Prirvtai- 3-15,00 

-tM.M HP-QutdHAM ., 65.00 



computer^" 

and Service dafe^s»~ 

Apple II® 64K 

• 16K Ram Card maAI °J B,eln 

• Disk II wteontroiler _ ,. . 

• Apple ii w/48K Call for more pricing! 

Total Value $2719 M your price $2229 00 
save'- For Pascal System add $425'"' 



"Apple Products Sold In-Store ONLY 1 



cct r*r- iim c*M irjftn 



$\ MINIMOVER-5 
'^a? 1 ***- ROBOTIC ARM 



CinifofTilA ComputarSyatama 2200 

SUPER S-100 BUY!^ X 




- Automation or 
Robotic AaBflmbly 

■ Education in 
Robolic P/lotplaa ^^^^^* A 

* AnitJclal jnletl rjorvce 1 EKperlmanla i * T 

■ COmpulur Art and Gamfift 



Arnbiaic Sorrwjro for TJTS^d 

w. 1 * ppucitKwR Manual 
Apph d*rna.1Vfltl ci nnce KtanL'il 



• 12 9101 

• 64 Dynamic RAH 

- CPr^™ 12 

■ Z-80 CPU 4 MHZ wfSoTlal 10 

■ Double Danaily Dlah ControUar 

- Interface to Vista V^CKH) Chassis 

SPECIAL PACKAGE PRECE 1 ^-q 
FOR COMPLETE SrSTEH IO»y- u,J 
wtlh {2} Stiugarl Double D»nslly 

Flappyimpun:ed. S( jd 1495."" 




Proio Clips 



H-PinCto ?C.l* 

lG-PmCtp PC'16 

, .-:: :■■■ 

4friVi C*p PC'^r 



114 9» 



#1 



Proto Boards 

HSU'S PB-1Q4 HM 

OQ 1aOO PO-S03 0TO0 

01 21 00 P0-ZO3A, I4fl» 

OS 2iHXt PB-HHA'ftt 129« 

da 43co 



IJV^mViI!^ 



AUTO-CAT 

Automatic Answer 
Direct Connect 
0-300 Band 

List 279" 

acp24S ss 
CAT" 1 List 1M " 

Aniwer Orisinatc ACP169 00 

D-CAT 

dirKt C i. j fin ■::::■[ i 

0-300 Band, 
Ust 249" ACP189 00 



S'Onan 

Buy a 
System 

Sitantypi" PfinJUi / B n ^ 

550ff^/ 

We only of for AppEei 
CPM software which 
i ;i:, i :.■..*!(■ evatuated 
hy our soltvare staff, 



VisictLic— Now QotttrTtian Ever 169.00 
VI aiplol— Graph your 

V(»ICilcW0rliSrW0t3 
Vi silronrJA/l si plQl — V|sl ploi 

■••;: T \-\ it; An n ly 5 i z- 
VtsrtlrjK — The Ullimilfl 

DBMS V Is IcalC Compsliblo 
VEsilerm — Communicaln 

w,'or he r Systems 
BPIGenOral Ledrjer 
0PI Accounts Pece-ivabl* 
BPI Inventory 

S^oc k' 1: c Invenlory Sy^iom 
InfDtory Jnvanlory Syslem 
Microcom Miorooouriaf 
Microcom Microlclegraph 
Accoun ling PI us II Biz Pkg. 
Slonewafe DB Msslar lm.uu 

Slon(rwafaiJtllityPkrj4ForD.rxiva) 69j00 



WORDSTARTh* Banthmark of 
IrVcwflpjooossinti aottwraJO ronu iraa Z-60 
^ BOx24 349.00 

VTE-B0 CPSM-WordproeaaaOf has no 
screep monuft u&as new keycaps 
iRyppii-ent) to display Key lupcllons 

31B.00 Hew 
MAIL- MERGED Wordatar Enhance. 
ment Pkg. allows form-letl«r gonora- 
t;-on & chained prinlinrj 169.00 

SPELLGUAHD-WHI proofread Word Star 
£ VTSJO Texl fLUi against an 
expands h la 20,000 *o^rJ -dictionary 

10100 
SUPER SORT-WIN sod, merge, & 
perform record selection on your 
CP-fM Data Filoa 159.00 

FOHTRA 80-By 1.; ...... :.;..-,.■ 1 10S.00 

COBOL SO Bv Microsoft ?49.00 

ACS BASIC ACCOUNTING SYSTEM. Total 
acoountirvg system incSuooS G/L, AJR, AJP. 
PAYflOLL C^.OO MOW 



149.00 
239.00 
219.0G 
209.00 
239.00 
299.00 
299,00 



229.00 
229.00 
1250.00 



Breakthru in Apple II* Mass Storage! 

Vista A800 Quad^Density DMA 8" Disk 
Controller y f^-^^S^B B 

M odel AB00 . . . . on I y$595°" 

| Spe cial Complete Subsystem Offer 



• VI 000 w/two Qume Datatrack S 

• A800 Apple II 8' Disk Controller 
Total Value $2939 00 



<* 



^TQTAL £V 



RockweM Sin 9' e Boar ^ 
Computers 




Cable, ready to run 
yourphce$2495 00 



AIMeSwriK ■'.:'.:,-::■;:■ 

AIMOSwMK -17500 

aKSASlCROM 99.00 

4K ASSEMBLER ROM fr* 00 



W>iJ* POWEH 5LPPPLV 


w.m 


^* ENCLOSURE 


49.95 


TOTAL SYSTEM WMK 


668 OJ 


SfNERTEKSYHI 


.'MS 


SDZ*3 STARTER KtT 


367.00 


SDZ-80 STARTER KIT «IT 


■150 00 


SDSeClOOZ^OAiT 




SDSBC3O0 2-SOA1T 


390,00 


RCACOSMACVIP 




CROMEMCOZ^OSBC 


140.00 



A ATARI" soo & 400 

■,-\ Personal Computer System 
ATARI 800 $799 00 
ATARI 400 $375^0 
ATARI BOO.nc.uda>: ComputftrCorvsole, BASIC Lang. Cartridge, BASIC 
Language Programming Manual. 800 Gperator'a Manual w/Notebook, 
1 SK RAM Module, Power Supply. TV Switch Box. 

S'OfrntDn™ . -t!»00 tornt"*ti UK Im f ■ 

VWMi 111 E)PFl'|H -Csimtra ^bCi/h 

I H£y<fi,Vf Vl'.-r Cjrit^t 71 K Mch C *;■: iy ■* 

J m ■-- :-:.- -; 5SM *,? ^w^.l^yy 

Sift- t*,w*f- itK EiHrtw *-bnJ 



P.O. Box 17329 Irvine, Calif. 92713 

Direct Order Lines: (714) 558-8813 

(800) 854-8230 or (800) 854-8241 



CIRCLE 3 ON FREE INFORMATION CARD 



jib E^^L* 5 "*-* 

US, U WM MTO, HKIu* 

35W iH VM Wr-Wr WMJf 

)i» Iff" 

isto ■"* '•* "fW 

J105 kUmn tw**n 

3550 B""*" 1 ! narrate ft' 

HO] r"*»» tfrwc* *»" 

Si B "ffl 1 C#*0* ^i' 



HC-' 



DRIVERS LICENSE ■ Ofl MAJOR CREDIT C.AHD 
- 15 REOUtRED ON ALL CHECKS MONEV ORDER 
OH CASHIER CHECK WILL FACILITATE TH£ 
SHIPMENT OF YOUFt PURCHASE 



> 

o 

IL 
_i 
to 
05 

ro 



101 






6B03S23.&0 2101 [3M*4| 12,70 411S|1»*5I * 95 
8080* 4.S0 2102(1034x11 3.20 41 1 G iSOD-Si 4,50 



G507 7S4 SDH&4 £70 2lT2(MaU| 

WOO 7 50 8035 5 50 2114 

6802 1146 wafi 95.50 2114L-2 

AOftOA SUPPORT DEVICES 2147 UK 

flB20 $e-E5 5251 S4.90 HISC 

3253 750 S2S2 

B257 10.00 S2S& 

8269 11-60 

3275 32.00 

R279 7.20 



2 tO -I'-CKO';. 410 

&20 4lMlHtti>5UM0 

4-50 9155 7.40 

ft. 64 



4522 5,95 

82 12 2.25 

fiJ1« 2.00 

8234 2-50 

0229 4,50 

8233 4.50 

EnoMtvntoMt 

27DS 1B.20 2759312,50 

2716 7.30 B748 37,70 

2732 16.42 

MICROPROCESSOR INTERFACE IC* 

BT20 S3 .25 BT9>E 11 ,4B 74L5242 11.79 74L5245 S3 .86 

BT2A 2.15 8T97 149 74LS243 179 74LS273 1.99 

ST2.B 2-30 74LS24I MO 74LS244 1.10 74L£373 2.&0 

BTS* 1 49 



SG.72 8289 524.51 

flu 72 INST 771 24.13 

16K RAM 
EXPANSION KIT 

For TftS-StXModftt J or III). Appls 
or PET computnrs 

Sct(8pM.UPD416C-2|20OnsjSU.9S 
Dal* lum:ihffd wUh pu'chaie an requeeL 



926 SPST 8 poi **::d«f $4.99 

930 DPST 4 fl-ei ™ >t i-jvh; ■ 9.45 
■33: nP^r 4 poi wftavar 4.08 
933 SPOT 4 hi w/cP^flT 9 92 



955 SP5T9 pg> Lew P-aMe 5J 23 

920 SP 10 poi P.C Hotery 7.51 

921 10 p« P.C. Raiiry NCO 9.81 
92? 1G pes Mm DP Swi!£!> 4.28 



WI STOCK THE FULL AMP LINE OF ELECTRONIC ACC ESSOBJ E S 




M^HSn?i»^cDoi!pW^^ 



3E 



E281 10 3ft Digit Li WW wih LCD Dlipley . 
E'ZC?:-0 3J1 D.rjn D.MM with LCD OLtpley . 
SPlOOOf F=E.T, fapul Volt-Ohm MilliammaLnr. 

Pocket Srii Voll'Ohm MillwnmaKr. . . 

friti Seftaitiv* Volt-Ohm Milliflmrrete* 



159,95 
. 122.95 

10G.9& 
..19.99 

. 40.95 



^'HtlfalJ ; l*UWIA.M^.'IJ.H,tU 



HEADER CONNECTOR WITH EJECTOR 

20 pin 92-33 29 pin 12.75 34 pin 13.40 40 pin 13.76 50 pn 43.75 
RIGHT ANGLE CONNECTOR WITH EJECTOR 

30 pm SI. 70 26 pin. S2 49 34pmj2.7B 40 pin 13.13 50p.nl3.75 

SOCKET CONNECTOR 

20pin$4.10 2SpmS4.9S 34 pin 16.30 40 pin S 7. &0 50pinS8.lQ 

RIQEIOH CABLE {Prlca p* 10 1iet) 

20 pm S5.00 25 pin S 5 30 29 ptn S 9.45 34 pm S9 30 

37 pm S9.50 40 pin 910.00 50 pin S13.Q0 



D-SUQMINIATUHE CONNECTORS 
0E-9P 11.55 EKA-15S S3. 10 DC-37P 13.95 
0E-9S 2 25 08-2 SP 2.8$ DC-375 595 
DA-15P 2.40 08-25S * 35 



LOGIC 

PROSES 

IP-1 1S0.0O 

LP-2 29O0 

LP-3 79.00 

!C TEST 

CLIPS 
PC-14 14-60 
PC-16 4.7S 
FC-34 10.00 
PC-4Q 1 B.DO 



EX PERI MENTOR 

SOCKETS 
EXP-300 110.50 
EXPn3DOPC 2-40 
EXP-350 5.10 

POWERED 
PROTO-BOAflD 
P9-104 S70.00 
P8-102 32.90 

P8-I01 26.00 

im IQ.1Q 



EH23E 

a. ■ ■ I ■-= Beg 



QUICK TEST SOLD EF1 LESS 

BnEAOQOAHD ELEMENTS 
OT-S9S SI 2.00 OT-S9B 12.7 S 
OT-47S 9.50 -DJT-470 2-60 
QT-J5S 7.25 OT-358 2,10 

QT-16S 4.25 

4001 Pulae Generator 1236.00 
5O01 Urnvmaal Courier &3QD-.DO 

Logic Monrto* JUMPER 

lOQrUmpedan** WIRE KIT 

175.00 .■-'.■■ 1900 



■!H.1J.IJI»jLl:MiT3a 



Intro in Mfi (7 ho BcflmrTc-rt IQoPk...$7.flfi, An Intro [p MPa (Bai 
ConcepKr.-.S 12.94. 4 and 8 5i1 MP Handbook 319.95, 16 Bit MP 
Handbook 51 9.96. The CRT Conl/olle* Hendbook, .95.99. The 63000 M P 
Hmdbook. .96.99, 190 Aj*y Lenguasa Prog. .81 9-99, 6502 Aa ay Language 
Prcj $1 6.99. 5909 As-i-f Language Pto^. ..Si 6. 9«J, Euainesi System 
Buyer' a GunJe 37.95. CP/M Lfw'i G ui ee 51 3 . 99. Apple II Uiii'i 
Guidtf...916.00 r MP*i for Maaiuramani & Conuol.916.99. CBASIC" 
Use- s Guid?.. 515 00, Iniar "aeinn in S-lOO/lEEE 695 MP i.. .SI 5.00, 
Soma Comman BASIC Prog. ..Si 4,99. Pnciical Bmc P^og 316,99. 
S«na Common BASIC P>og — Atari EdiUon...S14.99. Soma Carnmfln 
EWSfC Program! — THS-BO Livnl II Edi1 ion ...914,99. Seianu mil 
Eftflrta*iino, Baag Prog. — fievte II ttlmofi .315.99. TfL Con kDoo*. 511.95, 
TV TrpawnlT*r Cook Ho>ot.,*1 1 .95. CMOS &»k BoPh-^S 12.96. Z-SO MP 
Handbook. ,.S11 .«. Uiing th* 5900 MP.. 36.95. The Cheep Video Cook 
Book...$ 7.95, 1.C. Convanef Cook B->oV..S1 3.9S. Tht S5S Tinver Appl't 
Sojke Boo'b'wilh Eip'=...S7.BO TFlS-BD Klnrlacmg BooV 1 .510.95, 
TRS'&O In^enae inn 5ook 2 .91 1 .95. Prpg. and InlarfKi^g |ht 5502 .81 5.95. 
SOB5A Ceeh Book. ..633.95, MP Prime* |2nd E{Ji1.on)...S14.50. Z-SO MP 
Daugn ProEar?[i...S13.9S, IC Op-Amp Cook Book [2nd Edi!rur|- .Si $.96, 
Gundobook To Small Compulffri-.Sa.S*, MoaUr BASIC Appli> TprYour 
TRS-80.. .512.95, Circuit Deaign Prog, lor the TRS-SO. ,51 4.50. MosM> 
BASIC Applii'a for Your Appla II. ..11 2.95, Mcaih/ BASIC Appli'i for Vour 
PET...112.W, CP/M Pnmar...S 14,99, Tha 5- 1 DO i nd Othar Micro Buii" 
|2nd EdLtion). ..55-95. Your Own Compute*... S7.9S. Applawn 
3 tO 95 



FND357St.EO FNDB03 (1.95 MAN4Q1DI2.10 MAN67 10 53.10 
FNDBOO 1.50 MAN3620 2.00 MAN6540 4.10 MAN67EO 2.90 
TIL31 1 .27 ■n-VmaWa Red Hp Oiiplayw/iniegra] lapinpn chip. . .110.26 



LM301 N ] 

LM309N 2.00 

LM310N 1.75 

LM39 7N LIS 

LM318N 1-95 

LM319N i 65 

LM3&ON .SO 

74LSOOS 22 
74LS01 .22 
74LS02 .22 
74L504 .36 
74LS08 
74L$10 
74LS 1 1 
74LS12 
74LS20 
74LS2I 
74LS26 
74LS29 
74LS32 
J4ILS 



LM364N 51.75 LM723N1 45 

LM395N 1.10 LH741N 

NE5S5N 3fl LM747N 

NE6SAN 70 LM145AN 40 

NE585N 55 LM1495N BO 

NE566H 1.55 LMI459N 80 

NE667N 85 7805CK V60 



781 2CK 
791 5CK 

MCI 310 
MCI 346 

MC 13-50 
MC1330 



2.47 

1,31 
I 30 



20 



74LS42 S .50 

74LS47 .90 

74L5S4 .30 

74LS7A J5 

74LS79 .35 

74LSS3 .60 

74LSSB ,35 

74LSS2 ,50 

74LS95 .70 
74LS112 
74LS122 
74LS123 
74LS12E 



<Q 



•s m - n: 



74LS136S JS 

74LS138 ,55 

74LS151 66 

74CS153 ,55 

74LS156 .60 

J4LS158 .50 

74LS1A1 .70 

74 LSI 83 .70 

74LS1GG 2.10 

74 LSI 69 95 

74 LSI 74 ,60 

74LS151 1.85 

MLS 193 .75 

74 LSI 94 .60 



74 LSI 95 5 SO 

74 LSI 96 .80 

7JLS24I 1.10 

74LS244 MO 

74LS248 .90 

74LS267 .66 

74LS266 ,85 

74LS293 .65 

74L529S £6 

74LS3&2 E.OO 

74LS366 45 

74LS369 45 

74LS393 1.20 
7415335 



', Carbon Film 
Resistors 

.IV III I. ii Mi- 
' IV (UVLilJ' 




J fe SUNTRONICS CO., mc. 



12621 CRENSHAW BOULEVARD 
f HAWTHORNE. CALIFORNIA 90250 

iUXATEO K&T TO K3P.MUIA ■"!"« TKI Wi| 
STORE HOURS; li&n-Fn. !<Ji#. wftMpm — s« igainmsam 
IN CAUFORN1A OUTIlDE CALIFORNIA TOLL FREE 

(213) 644-1143 1-800-421-5775 

Mail OrdftT — Minimum C'.i'Mu SI 0. Si m! Via f\«\ fJidfli ■:>: CNtCk IP; 
P.O. BOX 19B7— Dapt, R, HAWTHORNE, CA 90250 0»vour 
VISA &r Maitarcird ■jplsat* mcLudo expiration data). Add S2.00 



jrder. Cahfai 



r OUR NEW 1382 CATALOG AVAILABLE ON REQUEST * 
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BILLET ILICTBOIICS 



P.O. B0X4U1Z44R 

GARLAND, TX. 75040 

(214) 278-3553 



Sound Effects Kit $18.50 



frnrr.L 01. wc- 



+ PH m r& bviln i 



atn*r»c P+ns*i« enHAe 







DIP irtilcr^m and poll lo 
P'^arj-n |n« var^Cvt om- 
bnUIAnl -d Ifii SLF OKxIllIU''. 
VCO HtKbt Ore 5hCd and 
t">*iop* t-o*\'.iaii .* rjjiid l*3p 
'tj |C ii uwd 10 impitnvmt 
m Ad^rtima Puiot Ot««'a- 
rflr L*^*l Campa'*1or i*d 
Wu.liol** GiciIIi5di lor «wi 
ircr ^rrill.s I> Ifr 3 . |f 

PC B«i4 raaiu'tt t prelelTm 
i'»i 11 ii'.^t la 1 UHf wic ! 
:«. !ri t Jii'r programmed 
Id [Iuoll£ala Eialailam, 

P*n -■ iiyr ( ttrtm Tratna, Of 



low p»C» ."tly«> 111 p»rl| 
ii;.rn<jbl| rranuW piooramming eharti and daEuIrd 74*77 chip 
spc-nl :al-pni Ii ^ni on a 9V baHtr* fneri inc4ud«dt On bevd 
1DCMW ama wm dru* a imaii >nti*,c< dxKtiy or iMnn.i cm bt 
Eflnnectfld lo TOyr Harpg With int redurjla f«v»lrV (Spflakip n.ol 
includ«dj 7*471 Ii tnckMtad. Available ivpf tl*l> 1of SMI cacii 



} 7 Watt Audio Amp Kit $6.4$ 



SHALL. SINGLE HYBRID IC AND COMPONENTS* F1T ON A2" 
k 3" PC SDARD (JNCLUDEO), RUNS ON 13V0C. CHEAT FOR 
ANY PROJECT THAT NEEDS AH INEXPENSIVE AMP. LESS 
THAN 3% THD @ 5 WATTS- COMPATIBLE WITH SE-Ol 
SOUND KIT. 



Doomsday Alarm Kit $9*95 



J II you Have trouble sloeping and you would lik# ths TSitol 

5 Ihc neighborhcod fp share your misery then this htllo kp| 

5 will be lor you! There is no way to accurately describo. ETi« 

^ u riHfthly Howls, scraami and lonoi thai come ooE ol i n rs 

f Ki|. ftsw s&parflle- tanq osciNQtars are mixed, cancelled 

4 ond stepped at a, varying ralo. 10 Wells afcrazy sounds. A 

J great fun kil or a p radical burglir Alarm. Complete with 

E PC board and all OKouary components less speaker Far 

J 6-12 VPC- ORDER DA-Q2 



f**+ 



1TZ Time Zone Clock Kit 



Micrgprocessor/flQM clocK kit keeps Focil time {\2 hour 
lOrmatj. and 2 world lime rones {24 hour tormat]: Large 
,6 ,J ORAWGE readouts 10 min ID timer for HAMS, Comes 

complnifl wilhi attractive plastic case and wallplug XFMR. 



a e Dign (1-t , rrin . UC j 
- 3 Tima- ZOnaa. - itlec! ablei 

• FMlhartouch 1r£Hvi panaH 
■w n t cl i a e 

• Srctrdi n*:n" Hold fcat'.rc 



■ QuuU KTAL Tin 

■ FJ nltery bKtgp 

• Oo iJifr HUlif mat kafl and 
pWed PC beardt 

S54-40 



SEE SPECIAL WtNTBR 
PRICES BELOW 
The 
Super Music 
Maker 




Now you can play hundreds al tongs uarnglheBuilafSupaf 
Mutlc Mefcer. Tho unil nature* a ilngle laclory 
PTChjrammni mkropraoeaior IC 1ha1 comes with L : p"e- 
pToorarnmad Jh&rl lunH Gy adding Ihe add ir.onai PROMS 
l27oa's r ihe system can be expanded lo play up to 1000 
ncEas par PROM. Jusl Inmk . a cornpael electronic 
in at rum en ( Char will play dozens, hundreds ar even 
thousandt of sa'atdoyis d music Th« tit cornea, with all 
aftctrcnlc cQftiponan.il {lasi thai PROM), and a drilled. 
Dialed and icre«ned PC Board which measures A" x AH" 
The 7 wa4t ampllllar lectmn ib on Ina same PC board and 
drives an 9 ohm speaker |nol mcludod]. ifom a whisper lo 
ear spliLEtng volume S-mce Ihe unil wgrxs on 12 VDC or 12: 
VAC , vehicle or portadla operation is possible What do 
you g*l tor S24.K7 Evarrthlng but a ■paat.ar. [ranslof m#f . 
cast, SWRChtt. and PROM. AddiliOPSl 770& albums 
com ai rii ng popular lunes are a> .n la Dl a 1or 59. B5 each or you 
can program your own PROM$ Lising inform al ion provided 
wrththakilinslmcliiDns Lislsotavailafalo PROM albums ue 
available on requeal. !Ha\t. Unrf plus e 'ec'.'on-'c m\aic one 
rrofe ar l time, a n not pcmtut lOplay diOtdt Or m ntmtotfy 
httTi AarmOny umufraneouSry./ 
* Eit**iop* conlrol gnr«f decay Is r>ol«t 
« On board Inwerler allows smote veilaae(-lS] operation. 

OPTIONAL ACCESSORIES 
DIP Swllcne* [Ona S poa.. One S pas ) 2.DD/a*t 

fCan be directly spidered Ed PC Bd lo access lunesj 
Rolery Switches Two 5 pcailrOn ?.M.'sai 

(For remote wlrtnDj to PC Be lo access lunas) 

Anredtve Tan Plaallc Cae« L» 

WaUphig Trenalormer AM 

I For DoorellOn On 1 17V AC hOuW vOlitaga) 

SPEC1AI WINTER PRICES 

l Sifper M utic Mucar wiih caaa mdj two J. ponflwn rotary 

iwitpOai SJ2 CO 

1 Suf* Uuw wi* one ?ne SK X B PROM Tilled w.1h 

o^er 50 i*Jettion» o1 aoanranal mgup ( iSOOndeai t33 00 

3 Th* Wrrala Rail ofVirKi *2 * uii and iwtlehM U9.H 



r 



2 o 



ORDERING INFORMATION: 

Ctrr or Wrff* For free CafaJoo 

. COO HINIHOM Cfl.00 * ApQ Jj.» FOR COD"S 

i ups delivery address uu5t accpalpanv all coo 
ohdbu 

i tiog MANOLIM5 ON ORDERS UKDER; Ilt.H 
. VISA. UC CABQ1 DH CHECK 
i AOD St FOR SHIPPING 

• TEXAS RESIDENTS ADO SS STATE IALES TAT 

• ALL FOREIGN ORDERS ADD SS'- ■ FOR SHIf-PIHC, 
^CANADA 15S r HOiFOflEiON COD'S 

• CALL 17141- 271-3553 TO PLACE CREDIT CARD OR COD 
GRDCR 



its:; 
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INTRODUCING OUR 
NEW LINE OF 

HITECH KITS 



Bit L"ltc freest Rto ate eiicamm 
Eice M 



aflf indaaM p) Mp |n fclMir 

0-50K 3A Regulated 




With ovarload protection and LEI 
power an irufcciEor. Asafrrn 5 J a. 50 
HKIT-t303 HitS24.B0 




SOU Stiffo Ciioii*] Power Amp. 

Compact power emp. w.th. volume. Treble 
and ban* control. Excellent lor bgoauno ihe 
power of rour portable radio, or eaiaalte. 
Connect to yourTV audio and experience The 
raal idu ^d ol vOur TV paOdjTim, 
HKIT-300 Aasembled tl9 95 KK$1« 96 



PragrammabU Music Doorbell 

Elc-dranic door' t»1E that hia 9 programmable tdnas. 
Uae* CMOS For low power consumption and has 
auto shUE-oH feature. 
HKIT-47A AsaemUad S1A.50 Kit St 4. 50 





5 Function LCD Pen Watch 



Hrnn- Quihty ball point pan with budl-rn 5 

lunction LCD watch, Convaa dj ftniihed 
product only wilh pill box. &9.99 



Electrenlc Ghlieie Dice 



A 3 dice gama tiL All kinda gl 
combinationf. Fun AjivmS26.50 
HKIT-31 Kit A24.M 

lev 10A Power Supply 

Designed lor -your ipcc-n-i pewer ft. 
quinimeni. Has cuirent Iwnn. ad|. vd it. 
end cunanL Lleea duaJ power mm. 
i.^ telle it lor CB Of power charge:. 
MKIT-IBIOAavn 133,50. KH 529.60 



LID Stereo Level Meter 

LSI circuitry w/pe'afc hold and auto 
nteel. -1 5 to +2 tJB ranoe. 1-200 W 

input w/i*na. adj. Woraa w/car Rett. 
MKIT-33 A=;itiSjJ.SO. Kit £23 .95 



Electronic 
Wheel if 

Ferhue 




A fun game that 
utesCMOS circuit 
end L£D's toaimu- 
■ate a real Wheal 

of Fortune. Easy to 

HKIT-a A« fl n-, S1 0.50. Kit Sfl.50 

Kti do not include jdonmer/bati /co* a 

■itj ewrt Hens mtlible. 

Ptfltii ite Ad Hi ntrt issoc «r 

WRITE FOR CATALOG 

To Order, *and check or monfiv order to: 

Hitech Electronics 

4425 W. Soputvoda Blvd.. Tc-nranco CA 9O505 

Phono Ordsrs: (213, 371-2160 

VISA and M/C welcomed. 

Shipping end Handling. (2.00. CA resident add 6% uk 
PLEASE VISIT OUR STORE. Op*n 10 Dfl-6:fjO Hon. ih™ Sat. 
BlntrfucialioruiinatRiJuona. Diariv nvdanaa rrvitad. 
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ELECTRONIC KITS FROM HAL-TRONIX 

230^1 MHZ DOWN CONVERTERS. TUNES IN ON 
CHANNELS 2 TO 7 ON YOUR OWN HOUE T.V. 
HAS FREQUENCY RANGE FROM 2000 MHZ TO 
2500 MHZ. EASY TO CONSTRUCT AND COMES 
COMPUETE WITH ALL PARTS INCLUDING A 
DIE- CAST ALUM CASE AND COAX FITTINGS, 
REQUIRE A VARIABLE POWER SUPPLY AND 
ANTENNA (Antenna Can be a dish type 
or coffee can type depending on the 
signal strength in your area. ) 
2304 MOD 1 (Basic Kit) $49.95 

|Leae cote A IH EJneeS 

2304 MOD 2 (Basic / Pre-amp) $59.95 

f rfldodea ceea A l.i i ir.pt) 

2304 MOD 3 (Hi-Galn Pre-amp) $69.95 

rk^kjdw £■*• ft Mump) 
POWER SUPPLY FOR EITHER MODEL ABOVE IS 
AVAILABLE. COMES COMPLETE WITH ALL PARTS. 
CASE. TRANSFORMER, ANT EN HA SWITCH AND 
CONNECTORS (Kit) (24.95 

Assembled *34.95 

Slotted Microwave Antenna For Above 
Downverters ..J39.95 

PREAMPLIFIERS 
HAL PA- 19 — -L5 mhi to 150 mhz. 19db gain operates 
on S to IS volts at lOmfl. Complete unit $8.95. 
HAL PA-1.4 — 3mtortol.4gni, 10 to 12 db gain oper- 
ates on a to IS volts at tOma. Complete unit $12.95. 

(The above units are ideal for receivers, counters, etc.) 
16 LIKE Touch tone decoder kitwith 

P.C. BOARD AND PARTS $69.95 

12 LINE Touch tone decoder kitwith: 

P.C, BOARD AND PARTS $39.95 

16 LINE Encoder kit, complete with_ 

CASE, PAD AND COMPONENTS . . . . $59 . 95 

12 LINE Encoder kit, complete with 

CASE, FAD AND COMPONENTS .,,.$29. 9b 

han""hany OTHER KITS AVAILABLE 



Hal-Tronix 

P.O. Box 1101 
Seuihgoie, Ml 46199 
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ransaij the first name in Counters ! 



9 DIGITS 600 MHz $129§ Ippn 

WIRED 




SPECIFICATIONS; 



CTW *ini 1 jitfrnflMT t ■ 3*-*S 

™my |« « 

AC-I ACmIifht J.fS 
IM Hwtdpart 'AC 

Adiplfi'C>iir|fT ll« 

OV-t. Micro-po*** 0»m 

BiiK b«4 44,«J 

f.ittrnil lime luc mpua I * ^J 



The CT-90 is the most versatile, feature packed counter available for less 
than S30G.00! Advanced design features include: three selectable Rate times, 
nine digits, gale indicator and a unique display hold function which holds the 
displayed count after the input signal is removed Also, a 1 mHi TCXO time 
base is. used which enables easy zero beat calibration checks against WWV. 
Optionally; an internal nic ad battery pack, external time base input and Micro- 
power high stability crystal oven time base are available. The CT-90, 
performance you can count on! 



Range 
Sensitivity: 

Resolution: 



Display: 
Time base 



20 Hz to 600 MHz 

Less than 10 MV to 150 MHz 

Leu than 50 MV to 500 MHz 

0.1 He(L0MHz range) 

1.0 Hi (60 MHz range) 

10.0 Hz (600 MHz range) 

9 digits 0,4" LED 

Standard- 10.000 niHz, 1.0 ppm 20-40'C. 

Optional Micro power oven-OJ ppm 20-40* C 

3-15 VAC® 250 ma 




7 DIGITS 525 MHz $99f IRED 

The CT-70 breaks the price barrier on lab quality frequency counters. 
Deluxe features such as three frequency ranges - each with pre- amplification, 
dual selectable fate times, and gate activity indication make measurements a 
snap. The wide frequency range enables you to accurately measure signals 
From audio thru UHF with 1 .0 ppm accuracy- that's .0001%! The CT-70 is 
the answer to all your measurement needs, in the field, lab or ham shack. 



7 DIGITS 500 MHz $7995 

WIRED 



SPECIFICATIONS: 


Range 


20 Hi to 525 MHa 


Sensitivity 


Lew than 50 MV to 150 MHi 




Less tlun 150 MV to 500 MHl 


Resolution: 


1,0 Hi (J MH2 range) 




10.0 Hi (50 MHi range) 




100.0 Hi (500 MHi range) 


Display: 


7 digits 0.4" LED 


Time base 


1.0 ppm TCXO 20-40° C 


Power 


12 VAC® 250 ma 



PRICES: 




CT-70 wired, 1 year warranty 


$99.95 


CT-70 Kit, 90 day panswtr- 




ranty 


S4.95 


AC-1 AC adapter 


3.95 


BP-I Nicad pack 4- AC 




adapter/ charger 


12.95 




PRICES: 




MINI-100 witeo. 1 year 




warranty 

AC-Z Ac adapter for MINI- 

100 


179.95 
3.95 


BP-Z Nicad pack and AC 
adapter/ charger 


12.95 



Here's a handy, general purpose counter that provides most counter 
functions at an unbelievable price. The MINI- 100 doesn't have the Ml 
frequency range or input impedance qualities found in higher price units, but 
for basic RF signal measurements, it can't be beat! Accurate measurements 
can be made from 1 MHz all the way up to 5 00 MHz with excellent sensitivity 
throughout the range, and the two gate times let you select the resolution 
desired. Add the nicad pack option and the MINI- 1 00 makes an ideal addition 
to your tool box for "in- the* field" frequency checks and repairs. 



SPECIFICATIONS; 



Range 

Sensitivity: 

Resolution: 

Display: 
Time base: 
Power 



1 Ml (z io500 MHz 
Less than 25 MV 
100 Hi (flow gate) 
1.0 KHz (fast gate) 
7 digito, 0.4" LED 
2.0 ppm 20-40*0 
5 VDC « 200 ma 



8 DIGITS 600 MHz $159g, 

WIRED 




SPECIFICATIONS: 




Range: 
Sensitivity: 

Resolution: 



20 Hz to 600 MHz The CT-5 is a versatile lab bench counter that will measure up to 600 MHz 

Less than 25 mv us 150 MHz ^tf, g jjigit predion. And, one of its best features is the Receive Frequency 
Less than 1 50 m v to 600 MHz 
1.0Hi(60 MHz range) 



10.0 Hz (600 MHz range) 
8 digits 0.4" LED 
2.0 ppm 20-4Q*C 
110 VAC or 12 VDC 



Adapter, which turns [he CT-50 into a digital readout for any receiver. The 
adapter is easily programmed for any receiver and a simple connection to the 
rec e iver 1 s VFO is all that is required for use. Adding the receiver adapter in no 
way limits the operation of the CT-50, the adapter can be conveniently 
switched on or off The CT-50, a counter that can work double- duly! 



PRICKS: 




CT-50 wired, 1 year warranty 


£159.95 


CT-50 Kit; 90 day parts 




warranty 


1 19.95 


RA-1. receiver adapter kit 


14,95 


RA-1 wired and pre-program- 




med ( send copy of receiver 




schematic) 


29.95 




DIGITAL MULTIMETER $99 ^ IRED 



PRICES: 




DM-700 wired, 1 yearwanaitty 


199.95 


DM-70O Kit, 90 day parts 




warranty 


79.95 


AC-1. AC adaptor 


3.95 


BP-3. Nicad part +AC 




adapter/charger 


19.95 


MP-1. Probe kit 


2.95 



The DM -700 offers professional quality performance at a hobbyist price. 
Features include; 26 different ranges and 5 functions, all arranged in a 
convenient, easy to use format. Measurements are displayed on a large 3W 
digit, 'A inch LED readout with automatic decimal placemen^ automatic 
polarity, overran ge indication and overload protection up to \ 2 50 volts an all 
ranges, mile ing it virtual! y goof-proof! The DM -700 looks greac b a handsome, 
Jet black, rugged ABS case with convenient retractable tilt bait makes it an 
ideal addition to any shop. 



SPECIFICATIONS 

DC/ AC volts: IfJOuV to 1 KV. 5 ranges 

DO AC 

0, 1 uA to 2.0 Amps, 5 ranges 

0.1 ohms to 20 Megohms, 6 ranges 



current 

Resistance 

Input 

impedance; 

Accuracy: 

Power 



10 Megohms, DO AC volts 
0.1% basic DC volts 

4 'C ceils 



AUDIO SCALER 



For high resolution audio measurements, multiplies 
UP in frequency. 

• Great for PL tones 

• Multiplies by 10 or 100 

• O.OI Hz resolution! 
$29.95 Kit S39.95 Wired 



ACCESSORIES 

Telescopic whip antenna- BNC plug. , S 7.95 

High impedance probe, light loading 15-95 

Low pass probe, for audio measurements »*.«.,,•. * 1 5.95 

Direct probe, general purpose usage * 12.9? 

Tilt bail, for CT70. 90, MINI-100 3.95 

Color burst calibration unit, calibrates counter 

against color TV signal ,,.,;^,„,^ l ,,„„, > „ l „,., 14.95 



COUNTER PREAMP 

For measuring extremely wesk signals from 10 to 1,000 
MHz. Small site, powef ed by plug transformer-included. 

• Flat 25 db gain 

• BNC Connectors 

• Great for sniffing RF with pick-up loop 

$34.95 Kit $44,95 Wired 



■ -■ii% n a ;l : mii ii .v ha. 

2575 BAIRD RD. • PENFIELD, NY 14526 



PHONEiORUKR.S 

Call 7I6-5«g-3 i )5o 



r#fyr»d Add 5> i*+ ihipnng 

i"iiu4Gn£6 Irj a nH3" iTiyrii &' % I f> O- 1 *! t*OS- odd I 5 ' | CQO add 

1J 0'd*>-undi*r 3IQ add i I SO NY r*nd*nn. add ? lu 



> 

3J 

o 

CO 

03 
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7400 
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SNMMN 

SN74Q1H 
SN7402N 
SMT40JN 
5N74D4M 
■KNOWN 
SN740JN 
5N7407M 
SNTWN 
5.N74097* 
SN7410N 
SN7JIIN 
5N7412N 
5N7411N 
SN7414N 
SN741SN 
5N7417N 
SNHttM 

'.-;■."::!■: 

5N7422N 
5N74ilN 
■5N74SH 
SN74J4N 
SM7427N 
SW74JIM 
SWOON 
SN74RN 
SNT437N 
iN74L3tN 
SN?42*N 
SN7440N 
SN7441N 
SN7442N 
SM7443N 
SN7444N 

SN744JN 
SN7447N 
£N744|N 
■5K74MN 
SN7451N 
SN74S3M 
3#WH«N 

SM74MA 
SN74UN 
SNJ4J0N 



!(LMl 
J4LS03 
I4LS0J 

HLsm 

74LS05 
MUSM 
74LSM 
74LS10 
74 LSI! 
74LSU 
74LSJi 
74L5H 
74LSI5 
WLS2D 
74L521 
74LS2? 
MUSS 
74LS27 
74LSa 
74LS» 
74LS33 
HL5J3 
74LSJJ 

T*L5* 
74L547 
WL547 
74LS41 
?4l_S4i 
74LSS1 
74L554 
74 L 555 
74L573 
MLSH 
MLST5 
HLSN 
MLSH 
MLStl 
74LSB 
74LSH 
*L5*J 



HSU 
J4S02 
74SC3 
74Sft4 
>4S04 
MS« 
I4S09 
74S34 
74S11 
74S1S 
745=0 
WS2I 
HSU 
HSM 
74S31 
745*0 
X5S.L 

7«5S-t 

74S5S 

HS74 

74SS 
74S112 
WS111 

MS]!* 



5N7472N 

SN747JN 
5N?*74N 
SN7475N 

srj74sr, 

5NH79N 
SN74»N 
SN74feN 
SN74UN 

5NJ4HN 
SN74JJN 
SN74HN 

smmm 

SNT491N 

SIM7492N 
SM7443N 

sw+hn 

5N749SN 
BM74MN 

SN7497N 
SN74109N 
SN74104N 
SM741G5N 
5N741QTN 
SN?4Jffir-i 
5M741UN 
5N74121H 
IfOttBN 
5N7412JN 
5N74325N 

INWafN 

SNM1UN 
INWHN 
5N74UIH 
5N74142N 
5N7414JN 
SM74144N 
5N74145IM 
SNMU7N 
SN74144N 
SNM0BN 
SN7415IN 
SF4J4152N 
SN7415JIV 
SN74I54N: 

5.N74L55N 



3fl 
3-44 



^BB? 



SNHU7N 

5N741S0N 
SNHKIN 
SIVMIUN 

5N7*L6JM 
SNT4L«,N 
SW4I55N 
SNPUMN 
SMHWN 
SNH150N 
BNHDIN 
SNHI73N 
SN74174N 
SN7417SN 
SN7417&N 
SNM177N 
SN74179N 
SN741I0N 
SW4111N 
SN741I2N 
5N741HN 
SNH1BN 
SN74140N 
SN74191N 
SN74192N 
SN74L9JN 
SN 7*194 N 
SN7419S.N 

5NJ41JJN 
SN74MN 

stmLMN 
.arjT-i.-.'iri 

SN74251N 
SN74i7*N 
SNMTrtN 
SN742UN 
5N742t4N 
SN742»r4 
SN7436SN 
SN74«Sht 
SN743HN 
SN 7436*14 
SNH390N 
SN74J9JN 



74LS 



HLStt 
74L5U 
7»LS« 
7<LS% 

HLSU7 
7ILSJM 

T<LSS]2 

HLS12! 

T4L512.1 
7^LSI?J 
.■*LSL>i 
MLS 113 
HLS13J 

T-lUSLIi 
JtLilH 
MLS 151 

7JL5LU 

MLSW 

74L51H 

74L515J 
»LS1U 

-JLSia 
MLS 161 

■+Li^: 

ML51U 
7*LSW4 
MLS1M 
74L5LH 
MLSi« 
F4LS170 
74LS17J 
7*LS1W 
74LS1S 
HLSlll 
74LS;» 
HLS1S1 



MLS1« 
74LSH3 
74LS1** 
WLS1K 
J4LS]S7 
74L521 
HLS2*a 
74LSJ41 
NLSW 
HUM 
HLS344 
74LS545 
J4LS347 
7^L5^t 
NI~5Hl 

74LSSJ 
HtSSP 
NLttM 

.'4LSS-V 
J4LSM6 
74LS27J 

74LS3J; 
74LSJM 

.'iLSl-Ji 
74L^4H 
.MLSSM 
7*LS3il 
?4LSJSi 
7*LS366 
74LSX7 

?^LSJ73 
74L5374 
HLSJ75 
MLS345 
MLSS3 

wlsm 

MLS470 
|1LS» 
I1LS47 



CA»L0H 
CAMIIJM 
CMOOH 

CA3ECH 



:. Li 
Mi 

I X 
US 



74S 



74S1?* 

HS133 
74S1M 
MS1S 
H5]£ 
MS1X 
74S]» 
HSWfl 
MS15I 
HSS53 
74S1S7 
MS1U 
?451£0 
7<S]74 
74S175 

Hsia 

MSJLW 
MS1« 
HS]« 
HSMQ 
■*Sl'V. 
745?*? 



1-36 



:.■:-:■ 

2.9S 



MS?*3 
74-S3H 
745»i 

J4&ai 

WS3S7 
WS35* 

Msaw 

74S2*7 
74Sm 
»S373 
74.537* 
74S3B7 
74S47I 
74547? 
74S*n 
74S4J4 
74S47J 
74S57B 

/■i ■.!..■ : 

74SSF? 
WSS73 

745^0 
H&M1 



IM 

tm 
ui 



1,19 
l.U 

Us 



1-29 
1.29 



2,49 
2.49 



2-H 

is 

144 

3.49 
Z.S 

H r K 
10.94 
10.B 
14SS 
L2L9S 
&« 
5.95 
*.» 
9 r fl5 

: :■-■ 



CA-LINEAR 

CA3W0N 3,25 

CAX40H 1,S 

CA30CIN J.oa 

CAHBtN 7,00 

CAIOBN L84 

CA5DMM JS 



CAUiN 

CA30WH 
CA31MM 
CA3L40N 
CA3lfigH 
CA34Q1N 
CAltCON 



CD40DD 
CCH»L 
CO4C02 
CD4QH 
CD403? 
i.: Di '.■'... 

couia 

CD4Q11 
CD4412 
CDJJIj 
CD4014 
CKOli 
CD401C 
CD4Q17 
C-CMOJI 
CD*Q19 
CD4Q» 
COIQ21 

coioa 

CD4QZ3 
CDtOH 

CO40E 
CD4EIS 
CD4027 






3,49 



CD-CMOS 



CO*Wl 

cow 

CD44H3 
CD44M 

CD4MS 

comhj 

CD4&U 
CCHW9 
CDHU 
CD4«1 
CD4dU 
CLMW.3 
C04CS* 
CtHQH 
CO40U 
CO40S6 
CO40M 
CO40M 
CQ4QT& 
CL*37J 
COU72 
CCJ4073 
CD40I5 
CD46* 
CD407I 
CD4«] 
CD4QB 
CCWBJ 



1.79 

2.L0 
1.35 



L19 
1.19 
1.19 

:.» 

9,95 
1-49 



CD4WS 
CD45&G 
CCMi*7 
C04U1 
GD4515 
CCHiLL 
CD451? 
CH514 
CD4515 
GD45M 
CD451I 

ecwsis 

CD4SW 

CD4521 
CD4539 
CD4S(3 

ccmt 

CD4H4 
CO*5t3 
CD4S*4 

C D4IJJ 
CD47H 

MC 14*59 
MCL44L0 

htcmii 

MC14*]2 
IWC1441S 
MCI4*3J 
MCHiSI 
MC1*M1 



].49 
195 

i.«s 

1,49 
U79 
-19 

1.29 
1,79 
1.79 

2,71 

II -» 
L79 
2.49 
-74 
1.94 
UK 
UJB 
11,95 
15^4 
14.95 



^ Bulova Quartz Ladies Watches 

tt**~ s ONE VEAfl FJtCTOHY WAHRAHTt 7-£%-f 




'•^esCi B?€3EI5i JBi?«saB& 3"^S; 
YOUR CHOICE — 50%-OFF SUGG. RETAIL PRICE 

CALL OR S£N0 OfiDEH )H REFERENCING TO THIS jtD FOH SPECIAL PRICE 

Btcttite ol Limltsd Supply, plenta pravWt ■ ••cond and ihlnd chotca 
EXAMPLE 8239S.SY. SUQO. RETAIL (140.00. 50% OFF— TOUR COST (70.00 



UTHONIX Stick Display Sale 



l.tK.m.irrl.-nxi 



m& 



-JO- 


'.- 


•— ■ 


„_^ f ^ 


-sar* 


r: ?=sr 


7= 


- 


JTOfl 




» 


— 


... 


M- 


-■ 




£4L£ 




■ 


^jjaa-BaE 


, 


■■ 


" 


" 


- 


- 






£SS? 








fSTSi 








MUlTl-DnCT HlsKTM AMUV1 














- ": ■ 










!!3'w~*- ■-,"['^,1^ 
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lfli_ 


















Viji 




u r»_». 


■ H |>W ^-,^w-^T 




LI 




:■ 


.. ; . 


L- 


j£3 



i^gs NATIONAL Stick Display Sale 



vlti klUMEniC AflRAtl 




COMPUTER GRADE CAPACITORS 



WVPC PWCt 



■-■■■ i ■ :>j oTmeb vju-uei; AVJULiLtLI - C*ll O* wwnE gOBTjm IIMjjBWPn 




LOW PROFILE 
(TiN) SOCKETS 





TtTTTTT 

I pin SG 
M pin St; 
It dm. SC 
11 pin SG 
24 pin SG 
» Pin SG 
V pin £G 
*3 pin SG 



SOLDERTAIL (GOLD} 
STANDARD 



Lia i,» 

L44 L» 

1,74 L54 



Trmrr 



EOLDERTAIL 
STANDARD 1T|N) 



14 Pin ST 

1£ pin ST 

11 Bin ST 
24 pin ST 

n pin ST 
JSPlnST 
40 pin ST 



1 Pin WW 
U pin WW 
14 pin WW 
W Din WW 
U am WW 
20ptn WW 
2? pin WW 
24 pin WW 
21 pin WW 
34 Ptn WW 
4l> D jn WW 



WtRE WRAP SOCKETS 
(GOLD, LEVEL #3 



.59 
-49 
,79 
-B 
.99 
L19 
1,49 
L» 
IM 
2.19 
2,29 



].a 

1.35 
1-2* 
1-45 



1/4 WATT RESISTOR ASSORTMENTS -5% 



ASST. 1 


Sh. 


HJOhiri 

27 Ohm 


12 Ohm 
J3 0hrn 


IS Ohm 
«Ohm 


11 Ohm 
47 Ohm 


22 Ohm 
S4 Ohm 


50 pet 


SI. 95 


ASST. 2 


Sm, 


$| Ohm H Ohm 

l»Of.m220O*im 


100 Ohm 120 Ohm 

t'i Lif.rn 330 Ohm 


iw Ohm 
390 Ohm 


SQpcL 


$1.95 


ASST. 3 


Sm. 


470 Ohm 440 Ohm 
JJK UK 


5K Ohm 120 Oh m 
UK 2JK. 


IK 
2.7K 


EQpc*. 


$1.95 


ASST. 4 


&H. 


13K 
UK 


UK 

1DK 


4.7K 
UK 


5.«K 
15K 


5,1K 
UK 


SQp&K. 


$1.95 


ASST- 5 


Em. 


Z2K 


77K 

«K 


)3K 
GK 


9K 


4TK 
L»ft 


&Q pet. 


$1.95 


ASST. & 


5.1. 


140K 
HK 


IKK 
470K 


220K 

WOK 


27QK 




ErOpCt- 


$1.95 


ASST. 7 


S«. 


IM 
2.7M 


UM 

3.1M 


I.5M 

3.9M 


1.IM 
4.7M 


3-2M 
5.EM 


SO pes. 


$1.95 



ASST. 8 R 



Includes Resistor Attts. 17 {350 pes.) $10.95 ea. 



11 UM Minimum Grdtr — U.S, Funds Only 
CalHomli Roslrtonts Add 6% Salti T«x 
Poaiflgt — Add 5% plus $1.50 ln«ur*rc» 
Swnd SJLS.E. tor Monthly Salt Ftytr! 




Sp*c 5ha#ts — £5t 
Sand 90c Post* go for your 
FflEE 1Sfl2 JAMECO CATALOG 

Prices Suhjoci to Chinoo 



1055 SHOFIEWAY ROAD, BELMONT, CA 94002 
PHONE ORDERS WELCOME — (415) 592-8097 



Pirthlo. 

7W41PI 

TOHEV/KIt- 

7M6CPL 

TLGSEV.-K.L* 

71B7CPL 

7107EV/KI1' 

7114CPL 

7JI7CPL 

73Q1LOR 

7SD5IPG 

7HBEVMH- 

730SCJPE 

TZOKEV^KIt* 

7207 AIPO 

7207AEV/KH* 

72041 t'l 

7209 IPA 

7UIPG 

72JSEV/Klt* 

72UAUI 

72WCUI 

77UDIPI 

72I7IJI 

72IICIJI 

7254 IPL 

TTttAUL 

722SAEV/Klf 

72401 J E 

724JUA 

72SCIJE 

72S0 IJE 

75G5IPA 

75SCIPD 

7411 &CPA 

T&QBCPA 

K21BCPA 

74UCCPE 

7441CCPO 

7S*2CCPD 

KttCPA 

•034CCPO 

B44CCPE 

IOS9CCQ 

K11CPA 

BlJCPA 



Fu net pan 

CMOS Prttlllon Tlmtr 
StapwitehChlp, XTL 
iVi digit A/D [LCD Orln] 
IC, Circuit Qsire, Dtiplay 
34 Olfllt A/D (LED DNv*} 
ic. circuit Burd. oupiiy 
34 Digit A/D LCD Oil. HLD. 
j-i Dlalt A/D LED fin. HLD. 
Lotu &itt*ry Volt IndltJrtQr 
CMOS LED StODWUCh/Tlmor 
StPPwitcTl Chip. XTL 
To no aanftntor 
T-on* t'ijnflritor Chip, XTL 
Oicmncr Co nt reiki 
Fr«, CDUntur Chlp h XTL 
S»Vifl CWUdt i.:;.:nif: 
Clock Ganarjitor 
4 Func. CMOS 5tqpw4tCh CKT 

4 Func. StOpwtLch Chip. XTL 
B-DlflU Unlif. Coumtr CA. 
4- Dig It Fr«i r Couni*r C.A. 
4-Olglt Fr*q. Counter C-C. 

4-Dlglt LED Up/DDWn CnunHr 

I- Dig It Univ. LED Drlvt 

LCD 4Vi OrBlt Up COu(1t*r DRI 

bVOIglE Univ. Count*r 

5 FuPicllon CC-untftr Chip. XTL 
CMOS Bin Prog. Tlrntr/Courtttr 
CMOS Dlwlac"-fry2S* RC TJimr 
CMOS BCD Pfpg, Timflr/Coun-Hf 
CMOS SCO Prog, T(m* r/Coy Mtit 
CMOS 445 Tlmtr tl Pin) 
CMQSS»TliW (14 pin) 
CMOS Op Amp Camptratei 
CMOS Op Amp Ext. Cmw. 
CMOS Ou*l Oo Amp Comp 
CMOS Trl Op Amp Comp. 
CMOS Quad Op Amp Come. 1BMV 7.51 
CMOS Quid Op Amp Camp. IBMV 740 
Voltage Comtrtor t» 

"" ifc — 



■\ 



PTpPH 
14.94 
PLB 
W-94 
».94 
15.94 
Z9.» 
U.&S 
17.45 

2JS 
12.94 
19.94 

5.14 
L2.H 

eja 

lift 

17.95 
3-» 
11.94 
19.94 
SJK 
2S.» 
21.45 
12.94 
19-94 
HJS 
31.95 
74.95 
4.45 
2.C4 
6.00 
5.25 



2.20 
ShIV 2.25 
SMV 2.45 
WV IM 

1DMV 5 



Wjvotb-rm • r ■ -.■ ■ j : ■:■ ■ 



Volt Ra kindle* tar- 
VaU. Raf/lnPlealor 



4.9S 



74CO0 
74CQ2 
74C0* 
MCOt 
74C10 
74C14 
74C20 
J4CJ3 
74C42 
T4C41 
74C71 
74C74 
74C94 
T4CK 
MC« 
74CM 
74C93 



1.21 



74C94 
74C107 

74C131 
J4C144 

74C1S7 
74Clifl 
74C1S1 
74CU2 
74C1U 
MCP 
74C173 
74C174 
?4C175 
74C19? 
74C143 
74C19S 



74C 



1.59 

l.H 
2.94 
l.'A 
2.25 
IM 
].« 
1.44 
IM 
1.49 
LSI 
L» 
U14 



1A9 



LHOMKCN §M 

LM1CCLH 4.50 

LMUCLH 4.75 

LHWTfrOH 4,95 

TL071CP 79 

TL072CP 1,J9 

TL074CM 2.44 

LHWH3CD 35.10 

TLflCCP L» 

TLOHCN 2,19 



LMJMM .41 

LMffilCN .35 

LM303H 1.94 

LM304H 1.45 

LM304H .91 

LM30TCN ^5 

LMHCN 1.0ft 

LMiSH 1.95 

LM3BK US 

LM11DCN t» 

LMiLL/Crj M 

LMJ12M 2.49 

LM3J.7MP I, IS 

LM317T L74 

LM3J7K 3L95 

LMlltCM 3.55 

LM3J9N ].i-i 

LM320K-5 1.35 

LM333K-15 1J4 



1.25 
L2S 

l.:* 

4.94 



LM320T-5 

LM32&T-U 

LMJ20T-1S 

LMK3K 

LM324N 

LMjTSQZ 

LMH1N 

LMU4Z 

LMJ35Z 

LM135Z 

LMJJ7T 

LM3J7MP 

LM334K 

LM339N 

UW3HK4 

LMM0K-U 1.34 

LM340K.15 1.35 



1,95 



r>.*5 

.94 

].H 



LINEAR 

LM140T-5 1.35 

LMMOT'17 L25 

LMWT05 ].3S 

LMJ41P-4 .75 

LMJ41P.12 .74 

LMM1P-15 .75 

LMJttP-S M 

LM142P-12 M 

LMUiP.Ji .14 

LM34JN 1,2 
LM350K 

LPJ&3N 
LFJ4SN 
LFSCN 
LMJSBN 

LMJS9M 

:.'.i :.:.'. 

LM17JN 

LM177N 

U^I3I0W 

LMHlN 

LM3I2N 

LMWM 

LM31SN-1 

LMU7M 

LM5BN 

LM39JN 

LFB(N 

LM3HH 

TL494CN 

TL4WCP 

WE510A 

ME524A 

IHES31H 



5.75 



1,10 
1.14 
LOO 
1,79 
4.49 
3,25 
2.45 
1.34 
l.» 
1.7S 
1.45 
1.29 
1.44 
1-34 
.44 
4.00 
5-00 
4.49 



NE5SM 
•NE540H 
NE444N 
•NES40A 
ME545V 

HE5C4N 

LM5MN 

LM56SCN 

LMBC7V 

NE570N 



Ml 

ui 

1-94 
141 
4 ■ 



74C22I 
74C240 
74C244 
74C173 
74C174 
74C901 
74CWJ 
74C91I 
74C9I2 
74CSI5 
74C917 
■4C-32S- 
74C923 
74C92S 
MC42S 
■0C45 
BC97 



1.45 
2JS 
2.25 

2.44 



10-45 
10,94 
]M 
10.45 
5,40 
5,75 
7.50 
7.50 



1.24 
1JS 
1.94 
1-75 
2-44 
5.49 
Ml 



LMI0JH .71 

LMTOlCH M 

LMKHN J9 

LM710N .79 

LM7I1N .79 

LM721N M 

•- '.■■■gr. }.0O 

LMH9N L19 

LM741CN ,31 

MCI741SCG IW 

LM747N .", 

LMTUN JSt 

LM1014M 2.74 

L.M131&H 1.94 
LMl*4lCN 

LMnan 

LM14BN 
LML49tN 
LM155&V 
LMLBOr-t 
LM1171N 
LM1I72N 

LM1IX7N-4 3.25 

LM1H9N 1.20 

LMIMN 1.74 

LM200JT 1.49 

LM2177P 2.04 

LM3UP 2JS 

UMMfP-l 2-24 

LMJlfiM 2.4$ 

LMBOfrN .63 

LMJffiCN 1.24 

LMJ9C9N 1,14 

LMHMM 3.95 

LM3ISN 2.94 

LMSHN J.94 

RC413CN L24 

RC415LNB 3,94 

RC4144TK 4.94 

RC4U4TK 5.49 

LM4SO0A 3.2S 

ICUftJia 4,94 

LMI3DHN 1.34 

LM1J500N I..41 

7413IN 1.94 

754SDN ,« 

74451CN .39 

7S4B ■« 



CAPACITOR CORNER 

GO VOLT CERAMIC OISC CAPACITORS 



Value 

10 pt 

22pl xi 

47pl JDi 

100 pf JDt 

220 pf 
4?ftp1 



14 1(149 100+ 



M 



Vaiu* 

,»lw-F 
.OC47U.F 

.oauF 

JH-TiiF 



1-9 1049 I0CH 



j07 



100 VOLT MVLAR FILM CAPACITORS 

.MLriiT .12 LO .07 I .ft£2nH .13 .S] .01 

,0022mT .12 .10 07 .WImS .2] .17 .13 

.OHTmf ,1J .10 J7 .1ml J7 J3 .17 

.%-<"': .12 .11 .07 | :im! ,-i .;r .:•]: 

+209t DIPPED TANTALUMS (Splki] CAPACITORS 



.1/35V 
-1VJ5V 
22/35V 

.JJ/3SV 
.47/35V 

.41/30 V 
1.0/34V 



L5/35V 

2.2/MV 
3.I/25V 
4,7/JSV 
i.l,(3V 
I4/2SV 
22/1V 



JU 



.37 



MINI, ALUMINUM ELECTROLYTIC CAPACITORS 
Axial 949 lt»-*49 500+ Ra-dial 1-99 100-499 500+ 

.47/25V .15 ,13 .12 



.47/40V 
LOrtftV 
J. 3/40 V 
4. 7/25 V 
10/24V 
10/40V 
23/25V 
22,40V 
47/Z5V 
4I/50V 
l»y25V 

guagy 

::■:■ ^v 
*wav 

HnirWV 



,^7/WV 
1.0/llV 
LftfflV 
1.0/50V 
4.7/ISV 
4.7/74V 
4.7/SOV 
10/lfiV 
L0/25V 
10/40V 
47/50V 
IWliV 
pDtVBV 
LD0/40V 
HO/IW 
4I0/SV 



:S !i* 

,17 ,14 



CIRCLE 4 ON FREE INFORMATION CARD 



Semiconductor 




Clock Modules 

AUTOMOTIVE/ 
INSTRUMENT 
CLOCK 
APPLICATIONS: 

* livdash autcclocki 

* Attar-mark el auto/ 
nvaloefci 

* Ai. ci aft- iuj' Ina clfca, 

* 12VDC apir, Inrtru. 

powered imtfumrll. 

Faiiurei-Bright 0.3" green ditptiy. Internal crystal time* 
baic. = 0,6 HC . /day KCU r. Au to ■ J i JP I a V brightness- control 
logic- DiMJlay color filterable to blue, blue-grcon, green flr 
yellow. Connplate-juit add twitches and lent, 

MAI 003 Modula .w'u<i.75"h.<.»"d> . Si 6.95 



CLOCK MODULES 

MAT023 .7" Had Digital LED Crock Moduli B.95 

MA1D26 .?" Dip. LED Alarm Clock /Th arm omitir 18.05 

MAS036 ,3" Rod Oighnl LED Clock/Timer 6.9E 

MA1002 .5" Red Digital LED Clock 4 Xiflrm.j 9.96 

MAIQ1Q .B" Red Oisliel LED Clock 7 r 9S 

MA 103? CBA .5" Digital LCD Clock 17.BE 

MA 10*3 ,7" Green Digital LED Clock B.85 

TRANSFORMERS 

102 PSO Xform ar for MA1 023. 1043 ft MOS Modi. 3.43 

102-P22 ^former for MA102C ClOclt Module 3.*B 

102-P24 Xftnmmr for MA1010 Clock Module* 3.415 



a National SemiconductDf 

P RAM SALE 

w 

^ STATIC RAMS 

HM2114N-2 4K (200NS) $2.49 each 

■ EACH HUSMI HM EACH ?1!H.«Vto4 

MM2114N-21 4K(2WNSi.low Power . . . i2.95oB.eh 

n each n.«jHeq ooo each j3H.o&/toti 

MM2147N 4K(70NSJ WJSesch 

[6 EACH «4.KJlog .1CO EACH itlgjQJtog 

MMS116P-4 1BK(20QNS) S14.958«dl 

(a EACH iM.SSflot] (1W EACH tllK.OQtol) 

DYNAMIC RAWS 

MM41MN-20 64K (2O0NS) 5 14,95 ouch 

(ft each jw-flsnou hhS eagh jiuh.mAdO 

"""'■2 1BK(150N5)4116 $2.95 nth 

(SEACH SVJ.ftSngi) (1M EACH USOUloQ 

MM5290N 4 16K«60NS14116 S1 95oach 

(B EACH (l4.05fl.Hfl (100 Mfih (175.0MOI) 

EPROM Erasing Lamp 




* Er«Ml2703 r 2716, 1702A. 62030, 5204O. ate. 

* Eiuttup to 4 chips within 20 minuttt 

* Maintain* eonitant, exposure diattance of on* inch. 

* SpKial conduct pa foam tinar all rn.naWi static build-Up. 

* Built-in lafaty look to prevent UV axpoiure. 

* Compact - only 1-5/8" X 2-7 fB" X 2" 

* Complete with holding trty for 4 chfei. 
UV5-11EL Rtfilaotrrwit Bulb $18.35 

UVS-11E $79.95 



JOYSTICKS 




JS-SK 5K li««T T| M | Pin 

JS.10OK 100K Linur Tiptr Pott 

JVC-40 40K (2> Video CaoTroll*r In CJ» 




MICROPROCESSOR COMPONENTS 



S0BO A/5030 A 5 UPPQ R T DEVI C E S - 

H«*1A. CPU 

CWaRU *Blt InDutrautDul 

Priority !••:■- -■■-<■■••■ C< "■■• i| 

qi.p.lri.iiiirtJl Bui B'lvir 

Clack Qir..-ri'o. .C*lya< 

HuLDrhw 

•tyHanr C c n 1 1 cn.r/n u i Cnrhnw 

SyKlffl Cantrallar 

I/O ExpanrJar ror WStrkn 

Aiymhrorav. Cc-nm. I . i ..-:. n | 

m «. C«"rt, \f0 LU5AR 1 1 

a*oi. lf.nr.il TIptht 

PiiM. P*r]p>Hiril I/O (PPI) 

■ : "- 1 DMA Cantret 

.':■:-:■ !■:.:>; i~.!:i:..—. 'IriliM 

CW1, l»f e|. C RT Coflu ull*F 

DHfn Ptdhj. K*ybMrd/OlMJ I *y lni«rr»£« 

Syilcm Tlmlnf Cl<n-.»nt 
l-DK DI'Dir»«5-r,r.pi n«c4|vfl- 
i pi: pi. L ] it '.'.ii.i-n nuiiw- 
DPUH • in HI- □ r*c- lon.il n i n Ivi' 

DW1) OfUi UiKft** r**n#a«P-jii Oi«r 

r.-fini o:ii i.jr.^,i«-ii r-i-.i r 'it ■ j i cnv*- 

eaoo/seoo support devices — 

MPU 

WCHCcK* MI>U ivHh ChKH ind RAM 
McmoA.pi iaxistn.it hAW 

MCHJl nrlohi.jbl tnHr. Adapt [MC«U»] 

Martty I ntimifft Control lir 

FN^iaii now jmchaxhi 

MCHH A»y«hrorinMii Coiran. Adac-Eir 

MCHH IviEhrnncui. S«r<il Dili A4>p!ir 

owjtipi Dttmi uooeu 

MC440 i**e.(n Meaul*roi 

Qui4l.l-lt.il* Ditl TriflL (MCIT1S) 

MICHOPROCESSOR CHIP* — 

ZMITKC) CIHJ (UKWNI HMHi] 
;»Ajn*]] CPU [Mrllliei*4].[tMrti] 

coPLte cp-u 
au mpu 

DMBMAOC CPU— t^BU Silt* K«n. T«ip.Qr«h) 
H<*U w/ClocH (HK. Bvtii MinMny) 
HfU-1-BIE [(MHX) 

cpy tn. cmpt -an [lasiyin riAMi 

CPU <JU tt/Ht RAM] 

':=■■..-: i Dyt*t AAM 

CPU •TJi'-i- line lntirpr*tir 

CPU 

MPU^MrBll 

-SHIFT REGISTERS 

Dual n-Hll DyriTi; 

DUI I SQ-Sn C/;r.inl; 

Cu(1)0cVD9[»a|k; 

Doj ! HBl Accumulitpr 
MMJJCEN Bt-119 Dyinmlc 

KiMiillN tW-Bll DYAanTHc^AuuinUKatcr 

MUHUH Witli-P I Cryntm P r. 
HJ4tMMN' OrtH a> Bh 

v :.:;■■- . Octal 19-Bll 

™-.'ii(H.\ tW^Irt Dvnimle 

Kll ! i H*K 11- 3i ! l:*i i>: 

O J*l IK-BH Mm: H. 

HtV Sit lit Dynimhi 

KJS v UEH-Ht Dyadic 

kltV CrualSlraiTSttlk 

KHV OutlX-aii Still: 

■tattc 

■RN q.j ia K>|H Static 

JMJPI I'Hd I Dull »; 

DATA ACQUISITION 

AriDChlCN Unlvarul AcHva r iiur l z\ 

AFU1-1CJ TtturJi Tona Law flanrj FLIIar 

AFUZ-ICJ Tnwlh Torn Mi|h aapxl Flltar 

LMHCh Sufla* OalA OP A«np 

LMJUE CanAant Currut ScHiiLa 

LM1HZ Ti tic »rj I u n Trj nid kh 

LFaU J f tT I rkput OP Ama 

LPIHH Eiinesi L Held Amplllktr. 

LMHH Tamp. Cam o. Pimc. flft. (ippm/CI 



i. GtHT,p. tD.lOKh I-* 



1IHL 

3]U.I 
5JI41.J 



DATA ACQUISITION ICONTINUEDl - 

l-BIl f./D Cr.-lrirr.il- j.'-II-. M.i! 1.1,1 

ADCfltLICCN t-DII A/O CoftWiM«vr CM-Ch. MU-tl.) 

OAC jaWLCN 30-011 C-/A Caiih M.I E j (,. C«<np. (D-Ot^r S3 

OACInMLCN 33-QII D/^Co.Tr. '■ 

OAC1B1H.CM HHBEtD/A Canwartar (MK Lln.J 

OACHCTLCN IHHIO/a C.Wlwi*,*!' IfiJVi, Ll*.-( 

■0 AC432ILCN J>»t( O/A C«m*m «-»» Un.| 

CDMUIH I'Cfnr.rsal Mullln"i:.ir 

AV4HU »K OAUCJ UART 

-HAM'S 

iw t»*i tiiits 

L*W W*[ Djmink 

7'.\ if. I.I ZHK4 ItillE 

ISffi JIKmL Static 

MCI* JWxIUMk 

lilt <|.ll r MS it* iE*l I-: 

1111 : J J. A i:.iik MOS. 

ilH l»4^4 oiatlc *K«i 

WU4 St«tk *»n» L.w *G"»r*r 

LflKH4 Hattc :'JI..1 

l»*j!4 static tarn Lt. -. ftnnr 
7*S» Mm Slitlc 

*LM«4(1JPOa]|]h »K Dy/iirnl£:»lriHr,iMHKH^) 
IIMI-: HK I'vi-.n-L M,'.l 

MM3H. H «W±1 r |.n >5n> 

3JJH BIH4 S-llLk 

MUM l&rr] Dynamk FuPly Oacadad 

hmhj flt*l Oynnriie 

MMUH/iKf ttKKl Dynamic 

MhV)K« l*Lli> UK DyTrarnk. iHni lUPD^ilC-H 
MMMZMJ-1A IKDyn. MrM [lawir I.1 ft, M MSCTW I- 

HMUkM »K (*Krf] Sialic MO,j 

Ha» *4 All RAM f3*>«C] 

UPDfH/MK49T IK Dynimle H-om 
TM S*4t4-atf4i_ J|K Stalkc 
TMMtl ItHKiSlilk 

f*RDrVlS/EP ROMS 

IKA cK UV UriMali PROM 

rtOJ |K CfrltOM 

ThtmU UK EPROM f-lv. HV, > j;vi 

2rHlrLttl[»R|]TI ItK ItPRDM rainiia *|V1 
7 : K Ml* i TI HK EPnOM 

IK CPflOM ;«J^1J Liln,!, -:v) 

WKEPR0m(Hl|jcti| H**aUaHi 

HUPRCU 

:>>.! PROM [Opan CalkMtai) 

«m Bipdar PROM 

11*1 Trl-btlt* Bkalar PROM 

fKPHCM 
Oar Jfl Mooa PROMS Llitan In Dur Cinu; - 

ROM'S ■ 

ajl(tH4] Characta/ Giiiu::)- |i.w,r caw] 
HU(Kai] CPiaractar Gi m rita ■ | uo-«+r Ci W0 
NM05 READ 0NLV MEIWORIES — 

WKtHl A1CH Sfl|(|»5 w/OlrMK 
EHxlXr Mnih tymnol a UtiiifM 
EatritKlArrrtia. ConlrnlCrnr.Oan. 



nwq 

usia 

usUUPi&aa] 

B11H 



-MICROPROCESSOR MAN UALS^ 



eoNUM 



mi.i Miami 



■ SPECIAL FUNCTION 

Chill MOS ClOCk Drlvtr :iw.'! 
Dual MOS Clock Drlvar CIMZ> 
F lapay pl*4 C*f>t. alltf 
Cammunteitkin Ctilp 
MUrapraeatlor HaaJ Tlma Clock 
MIcrDpraccitttr CCHnutbila dock 
MKrckantrcrBlir nil" H'O H II RAM 
ant. Di '*ll LIO C M-. i 
Mrtrocont.oMii wrlh M-OUrt RAM 
!■ OlXXt LCD Oh-Iit* w/N Bun Int. 
COW** :: :■!■) val F lua., i : ■ I,-, r ps-r,| n agggj 
— TELEPHONE /KEYBOARD CHIPS 

«■■■■■ ■HIM Puah Bui: t n TiiiiSfio-.Hi Qralw 

AVhHcXO Raoartory OmIii 

AV-OHH CMOS CkcX ainaralrji 

AV*ETJi HUy uaira Ini-in 01 K» . 1| 

Hay on ii d En Loa tr ( |i k*vTl 
r ■!,■!;- 1 1 :l : r '_.- ; *.- (]■ hayi) 

WCllI K»^t ? iid EnsBiar (S*ayx|i 



*t/m-KayHrlH Ktyaaira Entrd.i | n 



WMIHIW 




UIWICMP n cJos^nM H rrLrrJl,! all rr.iflt MiV^if ti t% S*rtcr*l . UlXniH fuLLW IKlUdt 




taiX-l 



1» tp 

1Z» Ifla 

UCD lata 

huh it r'i 



- id/ si; 

- 11/ 7 55 

- 1LV IB 
. ID/ t.» 

- id; *,k 



HMSt 
lZUHT 

1734547I 

fllZUKTIt 



- Vtt I.H 

. 11/1D.H 

■ Ifir-ll.H 

- l'Dr'IZ.H 



J E608 PROGRAMMER 

2704/2704 EPROM PROGRAMMER 




MUFFIN® FAN 

£Cl dipo™ta bta, Idw ccul, largarl tBlMng 
firt ior comRwrclarCoorllnfi ipptoattoti*. 

* 1 K-s !-t< 1 roc fti r del Ivary 

» J.G6T *q. x I.H" depth. Walglil ■ 17 ai. 
-a.-t-uHk^al rallnrj a.?. Ic* *n RC-18 

* mere IDarv 1 y is. con i, d j ly 1 1 1 Q *C 

* in , ,pc--''n.r.Ea protacEad 
« r« amS.enla 10 70"C 

■ UL yellow card rtKu-Qntzad L 

CSA anorovedi 
HedH Ho. HU?A1 r Part »io. 02S21. aaar- 
lnc-Ska», 116V. KVUHi. t-l Wptti, 
lOScfrai 

MU2A1 ... S9.95ea. 






JE215 Adjustable 
Dual Power Supply 

General D esc-r fpt i d n : The JE215 i* 9 Dual Power 
Supply willi iiit:cpD!i[|Fjn; a djuitabli? positive and neoi- 
tivc- output voltagaj, A leparsts adjustmant for each 
of the supplies provides the user unlimitr-d applications 
for IC currant voltage faquireinanti. The supply can 
also bo usad as a general all-purpose variable power 

(UPPlV- FEATURESr 

* Adjuitabla ragulatad powar iupr>l'*t. 
po*. artrj may. i.jvDC to 16VDC- 

* Powar Output, (aach supply]^ 
&VDC* SQQmA, lOVDCff 730tnA d 
t2V0C#B00nrtA, «d 
1SVDC* 17J5rr,A. 

* Two. l-Ei.minal adj. IC ragulatori 
with tharmal OvarlOBd protaclloor 

* Haanlnk ragu'*tor cooliing 

* LfejO "on' r Indicator 

* H-.-ir.ict. Board Construction 

* 120V AC input 
■ SJia; 3-1/2"w x fi-1J'16"L x 2"H 

JEatSAdj, Dual Powtr Supply Kit (asshown) . . $24.95 




iPlctufa not i^i own but similar In construction to abovajl 

JE200RB*. Powar Supply Kit 15 V DC, lamp] . . SU.SS 

JE20&Adap»rtVdrLtoJE2QOM? < ±9& ±12V. S12.96 

a^JEZI □ Var. Pwr. Sply. Kit, G-16VDC, to 1,5#mp, *19,95 



OZHBUU. AfPLEATrONB: 

- T* prtflrtm f PROMS 270* ■ 
ChJlr*rO*WT*«rt*| lyitMB TOT ff 

i taaa Hia e>~- j - - 



o raad 1rta earrtanrli V a pfi-p«ontnim»d EPROM 
a cetnpara EPHOWIs) kW c b hIiih alftaiBULia 

' fa alera praajaniM MAlUt tor alWHicvi t 

» Thvat aaparalt EMapiiy ftagajiaf i : ■ LEO't l« Han 

Kar tmtrtaaL 10 LIlfaQM? Jar rUdraaa ftaatiftar and B 

(.€&'■ ror Qau Uanwrjy Kfalalar. TTh Dala Iflwrnm 
Fl*E.»l«r dkplaya lha ifaiul al lha FtAkti Iram ihi ft 




la of a ribbon cabl* li 

I HiaM mail* bll| inHlmrl in 

It* nrrM PUUTa artlJi laybcard . 



n Iha i>ac>M CMp. PlWrlop rT iaril al mICtaCMhacwaaior pyi 

panal laal aacawl la tna CPrtOM aeckal an Uu ml crop: .. 

pcoflfuwnJaJ dala draw pi n , Ifaar may may* diti rum ■ maatav to RAWa 
1 — rawwal ak~'- 
tlnagt:A1 

... .LiEMTaatL 

MT rtqulramatile: llSVAt, aVHl. tW. &CMTieaeE tiaafc lap 
1h Ikjhb Ian. panala and riraMvd *n*l [rfa«a» I 



kaybcard •r.trl*!. AUnra rawwaJ atapalnf miMattlllton lua ind dtnrnj ai any adCraia 
ROM Prcoj-amrn«con»ritlnjj gt A li-Vr, Hajujd*«lnal Kiwbaard aiaan-.bly. Frocram. 
h 4 powar iiapplka a/id a L(WT**t IMAM Pinal taard an a IW M y . TM Ta«t Social la 



BOOKS 



>\ 



mt paaait DP, 058000. &SM03. DflTBOOO, ais. 



Cfl*ar- 
:lH n Hil11 n W 

ilH"D. Wafgrtt^ ■». 

TrMJaaTWEFROMp i oafaraTiafMa t ar w aa ia a/aa^ 

■asManal Mraama far a 0p*«kw*. iSl EPROM an c* pragrarpmad thxn Um >kiadacjTHl Kawfeoard V Ifam a ara- 

angwrrrntd EPRDM Th* JB4CB r' ta yaHaBai Can aoVata t prooramfrsad EPAOM by tha ifita or h* aiEarnai RAM *>fw"*. 

TTi«irdlaaK>#irw utar w itatar pftnats p«aa>am 

$a anifrbd (Sr*cM\ inio in* ■•ntmwv C>wrtt Wn* rhi H*»ld*f>Tafl Keyboard aa Bui rawrrlaig tha aanarv progtara wB rwt bi 

■np . lll i v Tha JEeca P(*Snww« (4ncak>a a Prttfa^vr*/ Board w.25 ICa (s kndudaa oowar Baapial of -OV, 

+ 5V. + 33Varrn +JJV. Th* rlaudacimaJ KaytMrd l*d t-ED/Tait 50c**1 Pa^bn^d .™.ac*i!a ■■aarrJN— ■^h**i eJh 

JE608K Kit J39&.95 

JE6CI8A Assemblod and Tested. $499.95 



ta for PilaJ'a pcodutta ¥ 
HnkyefXW,, oarUiaraai & InduU./mfl. pr»9ucla 1133a) paoail 
1 lni^Partc>trarall>nranHar>dbacl: >...4 

Ral data ahacti, acpl. not- tor I ' 



1 AC and DC Wall Transformers 



EmJiai 'npui 



AC 500 
AC100D 
AO1TO0 

DCt5iE< : 

DVflX-3 

PCSM 

dciioo 



WlHh Unlwful Ptug and 

>V Oillafy Snip 
Salactlva vOMaoea: fr.fl.iavTX;. 
Poliinv aalactlon | + i'-k Hk-IooI 
lln* rrom ndapiar lo piufi — tax- 
Inch Una from Bdarjior lo ballory 
inao. 1 EOVBOHt 30DmA. 

Output Pito« 



H/VrWHl 


liVAC flSOmA 


ELH 


HTVnWH: 


12V.AC 500fsiA 




l.17V«0Hi 


12 vac t amp 


S5» 


nrVTCOHr 


flVrSCUamp 


1196 


S20VrlrJClH; 


6.9.1EVDC JOOmA 




H7V/fl0H£ 


aVCKaXhTiA 


JJM 


llOVrWHi 


ffVDC SOOmA 


S3-« 


I2QVA0H2 


tavDC SXlrpA 


tauu 



CONNECTORS 



DB2EP D'5ubminiitur. Plug . ... ... $2.S5 

DE25S D-Submlniaiuro Snckot S3.5Q 

D2041B-2 SniwUck Hdwr.(2l DB2SSff 2(S.99 

DBE1226 Covil (oi DB25P/S *1.75 

2J/44SE P.C. Edga (22/44 Pin) 12.95 

UCBS/U BNC Plug 11.79 

UGS9/U 8NC Jack , $3.79 

UG175/U UHF Adapt.! $ .49 

so:::; j uhf p.nti roi.! $1.29 

PL258 UHF Adapiai 11.60 

PL2S9 UHF Plug S1.60 

UG2S0/U BNC Plug 1 1.79 

UC1M4/U BNCBultchmi Rtcp 11.29 

~~ A TRS-8Q 
16K Conversion Kit 

Expand your 4K TRS-60 System to 1ftK 
Kit cornos comploto with: 

• s si. MM52ffl)(iipa4ia/*iis) 18K Dyn. R«m ('n») 

* DocunifinSatiori for convortlon 

TRS-16K2 -ISOnl 19.95 

TRS-16K3 '200nt 16.95 

TRS-16K4 '250111 14.95 

JE610 ASCII 
Encoded Keyboard Kit 




Tha JE610 ASCII KavboirO Kit can ba Intarracad Inio 
most Mnv cOmputar iVatam. Tha kit comas rdmpliu 
with an Industrial w*i£*i kayboard switch taivnniblv 
(C2'kayi rj IC's, lockatt, connactor, alaetronlc connpo- 
nanti and a doubla-iidad prlntad wirina board. Tha 
keyboard aaaamiblv racjutras +SV & IraOfnA and — UV 
0> 10 mA for opararEon. Faaturai; SO Hoyi ■rjonoraia iha 
12S charjjctaTi, up par and Towar caia ASCII sal, Ful.y 
buffarad. Two uaaf'daflna k*vi providad for custom 
applications Caps tock lor uppar-caat^nlv alpha ct\w*fi- 
tcra Utilises n 237E* {4Q-(b\r\\ arlCtSdai roid-Onlv mamory 
chip. Ouirjut* dlractly campatibJa with TTL/DTL or 
MOS. logic arrays. Easy Intarlacins with a 1G-pln dip or 
1 B-pEn adaa connactor. SiJta: 3H"H k 14H"W x W"D 

JE610/PTE-AK a^YuSlTBSa) ..,$124.95 



. JE60816K ADAPTER BOARD 

qenihal UHCHiPttOH: FOR 271S/27S8 EPRDMS 

t:-* j l«* iw rWarrfaf aoariafc^ dw jeea hoy«™^ 

2M0 EFHOM3. Tha adBjMar pfovtdat lor «4aVin m adnnpa *Mirii for tha 3" bn and aan rof j aa nja ia *a propaf [xn*ar and 

*iang autoH u Ita aeaiaaa to via i^OM. Piao^^ 

Wf I ICS4kKi el in* tPROM bftaua* ri tUb ajji-^n BPC RAM capadly Lfi tha JtWl Pragramrnar. 

JE60B>1flK Adapter Board Kit f29Aa 

J E6CHJ-U p«a r id • I Sb nd aaadmblsd J &90S to factory for adapter tnitillatlon I» r S5 

of tha JE60e-loK Adopter Board Kit) 
JE608A-16K Mod. A»fmblad JEftOcl w/AdAptflf IJEM6-16K) Inatillad jMMB 



$1000 Minimum Order — U.S. Fundi Only Sp*c Sh*ata — 25c 

California Rosldertts Add 6% Sale* Tax Send fl&c PoEiago for your 

Postage — Add 5% plus $1 .50 Insurance FREH 1 932 JAMEC0 CATALOG 

S«nd 5.A.5.E. for Monthly Salt Ffjwrl Prices Subjocl to Chang* 





1355 SHOREWAY R0AD 5 BELMONT, CA 94002 
PHONE ORDERS WELCOME — (415) 592-3097 



.$ 79.95 

K62 62-Xay K*yeoird (Kayo card only> . . ,$ 34.95 
DTE-AK (cawonly -3**"Hxir r Wjdl!»,"D>$ 49+95 



JEZ12 - Nnfjative 12VDC Adapter Board Kil 
_MEWK for JHOlO ASCII K6Y BOARD KIT 

nv^^f^ 1 Provldeis^iJVDCi'rortilncoiyiilnaSVDC - $9.95 



_fr*^*VH, 

;r-'L-,, 



JE600 
Hexadecimal Encoder Kit 




FULL B-BIT 
LATCHED OUTPUT 
19 KEY KEYBOARD 



Tha JEBO0 Encodar KaybOard Kit provides two aaparata 

haxadc-zimal dlO.U produc*d Irbm aaquBntial kay entries 
to allow dlrecx pragrantmlna for S-bit micrDprncajipr 
or fl'blt Fnemorv circuits. Thru* additional kayaara pr&- 
vldod for uatr Oparat.ona with one hevlng a blitabta 
Output avalSablB. Tha Oulputi are latcJia:! and mgnitorcd 
wrth O LED readouii. Alio Includad laa hay entry itroba. 
Features; Full G-bk latched Output for mlcroproeanof 
uiH, Thrap umdllint kayi with One bainfl blatable 
aperation. Dabounca circuit provided tor all 19 keys. 
fi LED readout* to verify entries. Easy Interfacing with 
etanderd ItVpIn IC cp-nnontcr. Only 4BVDC required 
1or operation. S1ia: 3;i"H x BK"W k8K"D 

JE6Q0/PTE-HK g£?IJ%S t 2g& l .... S99.95 



H'K*y Haxadac. KeyDo.ro , 
PC Qna.d a, cnipnu. ina cju) . . 

K19 19-K.y KaybearO tKoyOtwird only) .... $14.95 

DTE-HK ceaia only — ! fe" H Kl K. "WxtVOJ $44.95. 



> 

O 

X 

(D 
CD 



CIRCLE 4 ON FREE INFORMATION CARD 



105 



o 

IJ_ 



o 

D 
< 

tL 



JpU'S & SUPPORT CHIPS 

to* in 

** TW SI <« 

W0 2WI IK «" '» 

mr »« «a* - is 

KTIJ JJS tSTiAlMftin 7K 

*ji* j ui vans « k 

« ' t Z » 30A Cfu I 7* 

ID*' JB JKMSI4 U* 

*"*ik" *« iwm - in 

■m JB iih ajr k> — IK 

■sa <U DM hHJl 

RAM's ROM'l 

WlXONgi - ll« P» - J» 

■ipmlj m ga * " - sit 

itLWJ - n **H - ■** 

IKfi-4 h ttw nm* 

«•"» i» 5,3 is 

UART'S 

AV5 1DIJ - 3» HiBWA i*5 

IHlOCCi - J» COfcOQlT - 3.7* 

pirttSI - 1» AV3C7& - S3S 

INTERFACE SHIFT 

& DRIVERS REGISTERS 

fJDFITI II H 

WH1 - «« MM1<02 - T.lft 

™ * HMI«3 - 175 

J*" " '■" H«IW - l-» 

MM4011 - 3.M 

iwji 1 1. - .•■■.■ 

- J» 

- iSO 

: m 

MMUZ1 IV UUH8 - i'J> 

UU&m ?M MMM60 - J W 

14 PIN HEADERS SVtLfo 

16PINHEADERS . -« 

24 PIN HEADERS, 75 

40 PIN HEADERS I.»0 

5QPINEDGEB0ARDCONN. . ..3-95 

26 PIN EDGEBOAHD CONN. 2.50 

50 PIN RIGHT ANGLE CONN. . . 3.95 
20 PIN RIGHT ANGLE CONN. . .. 2,25 

WPIN RIIQOH CONNECTORS 13 25 

AJRIM RilOON CABLE CONN I? 74 

»«>ih (iiaSOH CABLE CONN PJ35 

ro pin ribooncabl£ conn .m.h 

PHINUD tlRCUIt BLlAfttJ 
" DOulLLt SlM.O EPClXi BOARD ETHICS, 
■ 40<i '.-.■'' ■' 



Wlfi" (hie* with lriO'ipiRrg 

4K"x6%" ..... $1-95 

OATEVS DAC-OBEQ 

Bb»tPAC-$4.95 

„ M CHVSTALS 

2-*™ t 3 000 i HW 8.0M „ _ 

11435 HBh I 3.575 6.000 10 0M " a 

»0 I im M41 HMO** 

R EQlCOhl SAD 1 K4 ANALOG fit LAY LINE VIE M 
7*506 30 ***** JO _ 

t*«j aa nun k msisi i ;» 

NW) » '*!■ ' K .'*&-» i » 

Hit» *-. mkiu n njiM ■ *c- 

Jiyn v, 7451X1 1 « .'*v ,-, ' *z 

Mta «:■ wm i» msii* no 

UtIO 30 MUM 111 MllH IH 

?«M » Mtllt T ID nSiZSI IU 

HSI1I *■ 7i£li0 IM MSJH IH 

MjLH « USIE1 1 Ip NiM I H 

MHO « 7*5 IM Ifl NUT] J 3. 

"£32 « =*■.■'.? 'H 

7 WATT LD 65 LASER 
OIOOE(IR)$8 .9B 

2S watt InOa R«d PuIm -SG 2LXH ctjuiv i 
I3wr Du-^k'lSpfrcihMti'nGhjdBd) J24.9& 

2N3620PFET . . . f 45 

2NB457NFET I 4S 

2N264SUJT $ .45 

ER 900 TRIGGER DIOOES. . - 4J*1,00 
2N 602B PROG. UJT J GS 

DISC CAPACITOR 5 

luf ibv iO'-ti.m unfje.oo 

..PiyFBV 16 H 00 liK-t'jQO 

l«NrtM8ilN9l4] IB/1,00 

| TANTALUM CAPACITORS 

mcra r»i rtft 1WF3W - t .40 

47UF3SV S/tl.00 22UF10V -* 30 

eSUF35V 54100 15uFt6v 3 , M-00 

1UF36V 6'*t.00 joup^ Siftj00 

2-2UF2OV^It.O0 ^f^ , ^ 

3.3UF30V^J1.00 

4.7UF3&V 4/11, 00 b^jf 10v (1 ^ 

6.SJF35V3/JKCO ™J™ J 1 ;™ 

200OF20V tl.TS 

SANKEN 

AUDIO POWER AMPS 
SM020G20WATTS $12.50 
Si 1050 G 50 WATTS .$27.50 



4W K 



IMC14 



HCliT 

HCIA 

T4CIU 

TKtH 
74CPK 



TRANSISTOR SPECIALS 

HI"fi«ii ^mi'GITOJ 

r *'!■. i a i.n.f, 

3HU» miP»jswncnw*0 resell 
MPir K»iCIB«Tfl*7i5-5TiDiil,»h 
JfiJJTTJ hfn i. TO 1 

MiniHfw 

3ft»Hm.i-NS,Ta3iM 
ittc*JgPh>*iliTOt 
^•22^7 »i » H 5- TO H 
3I»3Mrpw»P5-TO It 
KIB fc« l> TO J 

:'r^»S hrN 5. i O U3 

3-WIOIifhF-l.TQaO 
1IF JiHFl'NS. TOU3 
'iP3MPJ«F5.TOZJa 

riFWPNF-v 
T^ljlHiPH*. 
TIPUhHFhbLH? 
DfJIlDB 



ALS ^« 



SPECIALS 

2114L-4 S 1.7EJ 

8 x 300 - SIGHETICS IS BIT 

MICROCONTROLLER 49.00 

lOn 8I64E64K RAM 1150NSI.... 99.50 

DOUBLE SIDED DIP RIBBON 
CABLE JUMPER ASSEMBLIES 

18PIN4-LONG » ZOO 

14P1N12-LONG S 2.60 

RS 232 CABLE 

10 Conductor, 9 22 color coded wira. 

gray PVC outer cover, \" diameief 

.40 per ft. - 1007*30,00 

Add 20% postage for orders under 100'. 

Add 10% postage for orders over 100'. 

SOOQA - in * n &* - IB 

atwcpy - En TMseeT^i - 

KWHl«-aj«KftAH CRT COHTBQL.LER _ 9K 

- 14.H KTSCaTCOHtRtHlH 
3T7S-CKHOM - UR - U» 

J114-U _ l,fio FD17B1 - H.K 

FD13JI ISM 

SPECIALS GOOD THAU MAR. 1962 



TTLIC SERIES 



MM 
HOI 
M( | 
MOO 
T4H 
NOB 



T4I] ■ 

M'i 
7414 
j* it; 

741? 
T*X 
74» 
74JB 
7437 
HH 
*OJ 
7*J7 
74» 
74« 
7441< 

7A«J 

744b 

74*1 



7471 
74» - 

7474 
7475 - 
747ft 

74*0 - 

!*Z3 

74K 

74H 

7491 
74H 
74X1 

7494 
74F» - 
74M 
74107 
74131 

um - 

74121 - 

T41H 
7413* - 
741*1 - 
74141 - 

741M 
74151 
74153 

T41W 

74157 
74140 - 
741ftT - 
741CZ - 



74IK - 

mi ra - 

74173 - 

741. 'A 
741J5 
14171 
74177 - 
74 110 
74111 

win 

74190 ■ 
74191 

n m 

74IB3 
74 tM 
74l» 
74 IH - 

T4H1- 
74T73 
74573 - 
74J» ■ 
74307 
TAW - 
74X0 
75U4- 



FULL WAVE BRIDGE 
PBV I 7A I I* I m 



5 p rjw eh™ c 



OF 4« HKti c#J 



WINtATUHE ML/LH TURN TRIMMING POTS 
SO. 1-00. M0. IK. EK. 10K. »K. 2S0K . , .tTfiuch 3/t2.i! 



NO. »WIRE WRAP WISE 
SINGLE STRAND 100' . M« 
40 CONDUCTOR JM CABLE 
ITS WIRE i ;■*. h 



DIP SWITCHES 

rs»6 4 4 POSITION l a 
rS3H T 7 POSITION " 40 
rsige ■ IPOSKTIONI 50 

ion«[T)ON i « 



OIPSOCKETS 

9 AN 17 ??PiN: 3C 



10P1N 2? 74 PIN 40 



74LS SERIES 



^E vJoi - 

TOGGLE SWITCHES zs« opqt . ■» 



SCR'S 



TRIAD'S 



PRY 


iA 


tOA 


ICO 
400 


45 

r.sc 


ft) 

I X' 
■ B 


em 


2.M 


2 75 



&4 

2 10 

3 10 

4 50 



Li«--.!i 1;L';l:.j« 

FP lflOPHOT-li FRAHS 

Rto. rEnow, cneiN of AMetn largi if q * r 

RED I G REEN BIPOLAR LED'i 

MP.JJH5 PMQTO D*iHL KTOn 
T1L11SOPTO ISOLATOR 
IL &0PT0 ISOLATOR 

i WATT JE HE-IS 7 3 4.T 5 1, Sis*. 03. S 1 if 
11.15. -H. I»HV 



3. H M 
* H 

SI 00 
I » 



SFC ^01 - 50 PRV 30A 
FAST RECOVERV DIODE <35ns> 



?•? .'b 



mm 

>*L»1 
7*i5« 
MLSffl 
'4LS04 
J*«4 



20KV250MA DIODE $1.90 



SILICON POWER RECTIFIERS 



pnv 


■ L . 


3A 


12A 


50A 


125A 


Z+0A 


100 


OS 


.14 


.36 


.90 


4.35 


5.00 


200 


ai 


JO 


.« 


1 ii 


5.25 


9.00 


400 


m 


25 


(B 


1.60 


S.50 


12.00 


BOO 


ii 


30 


to 


IOC 


S.50 


15.00 


«B 


IS 


.36 


1,00 


2.50 


10.50 


16J0O 


1000 


::■ 


35 


1.3S 


3,00 


12.50 


26.00 



■MtSE 
MVH» 

-■4L5x« 
MtStJ 

MU47 

MLJ5I 

Mtai) 

Mlstj 

7%S74 



HLtllT 
74L.51I3 

74ttTM 
74*513] 
J-HS134 I 

74i.sin 

Nun 

74L5IH 
ML5IH 

■■El'.-t.' 
74L51U 
liLSlM 

?*lSl» 
7*L5157 
■-1.-.TJI 
T41SHB - 

HUM 
HUM1 

■l.MtJ 
*H±1U 
74t4'4i 
HUtlH 
74LSITS 
Willi 
ML51T4 
74 5171 
PU« 
HL59H 
7415H1 

F4t£IU 
741 S1H 



M*Sr)l 

Ml»P>J 

MJ33I 
HI.U4 

F44.S3U 
H4U4) 
HUH 
74l5J4 
M4134T 

>«L»«i 

7IL5J41 
HH5JS) 

MflO 



Ml ■,>.(■ 
7*LS2^ 

HtfM 

"is,"* 

IWL£» 

Hli-» 

Ml SHfi 
ML5JM 
HIUU 

74.51B 
741,4373 
'.■ '"-I 
T41SJ7T 

74LS1H 

JUL SMI 

M1.S4T7 

ikstr 
tun* 



LINEAR CIRCUITS 



CLOCK CHIPS 

14. 76 MM531EJ 

MM5337AA 5 95 



200 PRV 1A LASCR 95 



RS232 
CONNECTORS 

08 25P mala 52.75 

DB25S female 3.75 

HOODS 1.50 



.5V at 800ma SOLAR CELLS 
3"diameter $4,35 



7 SEGMENT DISPLAYS 



PSC8024-4 digit 

c.c, e'dnpi£v- 

FND503C.C--5" 

FND510C.A..B- 
DL-704.3"C.C. 



-J595 

* .66 

86 

9G 



DL 707C.A, .3* 
OL 747 C-A. .H" . . . 

FND910.fl-CA .. 
FNDa03.8"CC .. 

HAKSCCGW 



3 .75 
11.50 
• 1.BB 

51 95 
i .75 



WAN B2 C.A. Vtlkiw t 75 



4,14)07 
1M334 



im 



LM5U 7 24 



m 



71 IC« 
LU1K* 



CAW 

CAJ14.9 

LI43941 - 

KOKC 



"regulators 

LMJ17T ttH, 

LM337 I5.S0 "LOt I 45 

7BHGKC5VH5A fOK LMO06O I Tfi 

7n t so 3WT&. o. z n a, 

H01i.IZ.i5vM P » 15,1B#MV * B 

7BM05 | K LA 5 141 ; , 12v3A$3« 



POSTAGE ADD 10S FOR ORDERS UNDER WO-OO 
RATES ADD 5% FOR ORDERS BETWEEN * 20.00 AND tSO.OO 

ADD 3% FOR ORDERS ABOVE 150.00 



TERMS KCW CAMHRlOGX. MASS St Ml CHttK 
OR HDMY OflDEN HiWHUM TELEWOjNE, 
COO PUHCrlASE OHCR OR CHARGE tXOO 
UWUfcJU MAJ. OK* R *4«l 



SEK& I 3* FOR OVA CATALOG 
FEATURING TRANSISTORS & 
M-CJlf*AS 14ft HAMPSHIRE 

ST cAHpnioQi UAix.aziii 



SOLID STATE SALES 

P.O. BOX 74D 

SOMERVILLE, MASS. 02143 



TEL (617) 547-7053 

-WE SHIP OVER OVER 95% 

OF OUR ORDERS WITHIN 

24 HOURS OF RECEIPT 

TOLL FREE 1-800- 343-5230 

FOR ORDERS ONLY 





(602) 266-9758 (602) 266-9758 

\%f^ Elec v$ 

«^ SURPLUS Vtg 

6835 North 1 6th Street 
Phoenix, Arizona 8501 6 

**TV BOX BUILDERS'* 

Sanyo UHF Varactor LM 301 ,6.90 

Tuner S34.95 LM 1458 ... 61.00 

Transformer 9 & LM 380 s , go 

1 6.5V tan a... 3.45 NE565 S1 

LM7812 ... S1.35 MC 1 330 .... 62.40 

LM 7815 ... 51.15 MC1350.... 61.90 

78L15 S105 MC1 358.... 62.10 

LM1 800.... 62.45 ?4123 $ , 8Q 

LM1889 62.75 

Simple Simon was simple — But 

this one is a SNAP* A 6 M g\ f\ QC 

PRICE INCLUDES: Cr IUO 

I.C.s/Besistors/Capacitors/VariableBesistors/ 
Trim Cap/Coils/Transformer Diodes/ 
Regulator/Sony Varactor Tuner 
Plus you get a FREE Drilled & Etched 4'AxS 
Printed Circuit Board w/ assembly. 

— Instructions with each $709.95 order — 

WALL JVP^ $4 45 

TRANSFORMER 

17V.A.C. - 7.5V. A. 
with 6 ft. cord 



CH3/CH4 Modulator 






MICRO PROCESSOR IC's 

Z80 CPU 65.75 

280SIO/I 610.95 

Z80DMA 610.95 

Z80 PIO S5.00 

D271 6-6 Intel 63 25 

D2708 62.75 

E PROM'S 

C1702A2K 1US 67.50 

C2708 1 K x 8 450 ns 63.50 

C2716/1 MS251 6 (Intel version} 

1 6K 450NS Single 5V Supply 64.75 

TMS2532(TI Pin Out) 

32K (4096 x 8) 450 ns 814.95 

TMS2546 64K (8K x 8) 450 ns 569,95 



HMR II* 

6 MO. WARRANTY 

HAM MICROWAVE RECEIVER 
w/Cable & Power Supply 



149 



95 




ORDERING 

INSTRUCTIONS Minimum order St 0.00 
COD. Payment by cash or money order. 



company check. 
COD. — 52 25 
CREDIT CARDS 



52.35 shipping. 
Master Charge & Visa. 



SHIPPING MINIMUM 62.35 * 35C per 51 00.00 
far insurance 

*We do not sell these items for the use of 
receiving subscription type TV transmissions. 



106 



CIRCLE 13 ON FREE INFORMATION CARD 



CIRCLE 19 ON FREE INFORMATION CARD 



SURPLUS 
ELECTRONICS 

7294 N.W.54,h Street CORP. Phone. (W8228 

Miami, Florida 33166 WHOLESALE/RETAIL We accept MasterCard and Visa. 

EQUIPMENT/COMPONENTS/WIRE & CABLE/ACCESSORIES 



V 



"TANK BATTLE" TV GAME 

In just a short lime and with a few minor parts, the most 
novice nobbiest can complete this exciting Tank Battle 
came. Create a fun-filled evening lor tne whole funiry. 
Two independent tanks rumble thru land mine fields. 
shoot Shells and fragment when hit. Four distinct engine 
sounds are produced to r the different speeds Sounds of 
gunfire, shall bursts and lank explosions are realistic. 
Automatic on-screen scoring. Supplied with schematic 
drawing. 
SOLD AS IS 

$9.95 ea. 



C.B. SPECIAL 

CONVERT THESE T0 10 METER FM 
New HV-GAIN printed circuit board assembly with PLL02A 
chip and 3 crystals . (Squelch pot. volume control and 
channel switch not included.) Boards sold as is. the way we 
. bought litem from the manufacturer. Board dimensions 
6-x 6Vi: 



1-9 



$7.50 

10-49 $6. 50 



50-89 $8.00 

ioo-up$5.50 



COPPER 

CLAD BOARD 

(Double Side} 

Size9.25x10.75 
Thickness .062 



$2.00 1 



DIP SWITCH 



5 POSITION $1.00 ea. 

8 POSITION $1.50 ea. 
10 POSITION $2.00 ea. 
12 POSITION $2.50 ea. 



AMP METERS 



H4" square, no shunt required. 
Easy- to-read dial. 
Movements: 0-6.0-10,0-17 

$2.50 ea 



SPEAKER 



3" Dlam.. 
8 OHM, 
5 Watts. 

$2.00 



aa 



COAX CONNECTORS 

U6-273/U BNC-F/UHF-M $2.50 

UG-255/U BNC-M/UHF-f $3.00 

UG-H6 A/U N-M/UHF-F $4.50 

UG-BSa/UN-F/UHF-H $4.50 

UG-175RG-58 Adapt $ .20 

US-176RG-59 Adapt $ ,20 

UG-1094 BNC-F/Panel $1.00 

50239 50C 

PL259 60c 

COAXIAL CABLE 

500HM-RG17* 

$4.95/100' $3.00/50 



SCREW DRIVER KIT 



Handle stares four blades 
2 single slot 5/32" & 3/32" 
1 Phillips 1 scratch awl 
6" long with one blade inserted 

$1.00 ea 



TRIMMER CAP 

1.5-20pF 
(ARCO PC-402} 

>& 50$ ea. 



SUB-MINI 10K POT 



5/S1.00 



with On-Otf 
Yi" hole mount, 
W D shaft, 

W thread section. 



POWER 

TRANSFORMER 

$14.95 ea 

Primary- 115 vac 
Secondary- 32 v with 
24 v tap at 15 amps 
Dim.4WhX3«"wX4"deep 



SOLID GEL BATTERY 

6 vott@fia.h.withCherpar 



S14.95 



Elpower EP 680 may be criaraed con- 
stant voltage or constant current. Bat- 
tery is self-contained and requires no 
maintenance. Connections made vvir.lt 

quick connect lugs. All plastic case size 
5Vi li :■: 2 : '< ii >: .',':.• I. weight •'■ lbs 



TEXAS INSTRUMENT 
KEYBOARD 



Has 3 slide switches. 26 different 

keys, key pad removable by 4 screws 

$1.95 ea 5/$8.0O 



C & K SWITCHES 



L-3 



J-60 



J-3 



Part # Movement 

J-60 7101 SPOT 



7108 



L-3 
J-3 

$1.00eaS/$5.00 



SPDT 

(momentary) 
7201 OPOT (special 
large rocker) 



E.F.JOHNSON 
"S" METER 



Edge Meter 250 UA, 

fits in Vx1%" hole. 

Black background. 

Scale 1-20 Top, 

0-5 Bottom. 

SI . 25 ea 5/55.00 



COMPUTER GRADE ELECTRO LY TICS 



VALUE/MFD 

63,000 

10,000 

2,700 

2,900 

100,000 

39,000 

34,800 

450 

500 

50 



VOLTS 

@ 15V 
@ 20V 
@ 25V 
@ 25V 
@ 30V 
@ 30V 
@ 50V 
@ 75V 
@ 100V 
@ 450V 



DIAM./LGTH. 
3" x 5W 
Vk"x5W 
VW'xZVa" 
1 1 A*x2" 
3" x5Vz" 
1" x5%" 
3" x 5tft" 
1VVX2V4" 
W x3V4" 

iwx2" 



PRICE 

$4.00 ea 
$3.00 ea 
S2.00 ea. 
$2.00 ea. 
$6.00 ea 
$4.00 ea. 
$3.00 ea 
$2.00 ea 
$2.00 ea 
$2.00 ea 



TELEPHONE A TTY 
INTERFACE MODEM 

MFG oy AnoeJSon JacDBSon 
MA Modem Mode! DC 230 Willi »-36 

Telephone Coupler 

$69.95 



Rated 3D0 Baud, mil or lull duplet. DM level 
adjustable to. -3. -*to -S. -7 Id -10 .TTY 
and MA outputs brouuni out id IS pin Molex 
connectors. FSK oscillator sends 1070 Hi space 
and 1270 Hi mark. Receives 2025 H; space and 
2225 Hr nwk. Telephone coupler has 4-1 1 cord 
and plug . Size 4 Kr W x IS L x 3 - Op designed to 
be recessed in desk or panel Electronics in case, 
69kWx12x2*j- Do wiih 8-11 .3 -wire LF-ground 
cord and plug Operates on Hi vac. 50/60 Hi. 'i 
Amp. Supplied wdh connection sheet Removed 
tram equipment, excellent condition, guaran- 
teed. 



AXIAL LEAD 

ELECTROLYTIC 

CAPACITORS 



2uF@ 

10uF@ 

20uF@ 

EOuFrffi 

Z.2liF@ 

3.3 uFrffl 

t uF 

2uF<ffl 

25uF@ 

3uF@ 

5uF@ 

10 uF@ 

250 UF@ 

50 uF@ 



15V12/H.0O 
15V 12/S1. 00 
15V 12/51. 00 
15V12/J1.0O 
2SVI!/$1.00 
25V 12/$1.00 
35V 12/51.00 
150V 12/51.00 
25V 15/52.00 
50V 15/52.00 
50V15/S2.00 
S0V 15/52.00 
25V 10/52.00 
75V10/S2.O0 



MODEM CABLE 
ASSEMBLIES 



$5.50 1 

Conn 
& 

Hood 

25 P 
25 S 



22AWG 
#Cond 



Length 



9 VOLT NiCd 

RECHARGEABLE 

BATTERY 



NEW, Replaces 
the popular 9V 
Transistor Battery. 



$4.75 ea 



MAHOGANY 
PROJECT BOX 



$1.50 < 



4W'wx7W'lxWtGlft-h 

Has a lip for recessed face 
plate and a felt bottom 



POWER SUPPLY 



1 + 12 vdc lamps 

J + Svdc .4 amps 



$3.95 1 



IC SOCKETS 

GOLD-PLATED 

WIRE WRAP 

14 pin 40c ea 
16 pin 45c ea. 



MUFFIN FANS 



MFG By Rotron Inc. 

3 Blades 4¥*" Square 
USED 

110 VAC $5.95 ea. 

NEW 

230 VAC Model MU3A1 

$12.00 ea 



NEW 
SPRITE FAN 

Mfg. by Rotron Inc., 

Model SU2A5. 

115vAC. 19 amps. 

(Impedance protected.) 

3V4"* 3Wx W 

$12.00 ea 



7 POWER CORD 

HF.WLHT PACKARD TYPE 



Molded 3 Prong 

Plug with molded 

receptacle 

Belden 16 AWG 



$3.00 ea. 



24-Voit POWER SUPPLY 5 4 AMPS I 
MFG by ACOC Electronics Inc. 
Model OEM 24N5.4-1 

$45 00 

Input 105-125 vac 50/60 Hz. Has <r *"" ™ 

vsltadj and O.L. adj. Output 
terminals contain + out. + sen, 
10" I x 5' h x S ; w - sen. - out. ac neut. ac line and GND. 13 LBS. 



> 

33 
O 

I 

to 

00 
ro 



TE R MS- All material guaranteed unless ot h e rwise stated. I f you are not satisfied with our product, it may be returned within 1 days for a refund ( less shi ppi ng) . Please 
add $4.00 for shipping and handling on all orders. CODs accepted for orders totaling $50 or more. All orders shipped UPS unless otherwise specified. Florida residents 
please add 4% sales tax. Minimum order $15.00. Foreign orders- US funds only, add 20% for shipping and handling. 
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16K Memory 

ALL MERCHANDISE IU(>% GUARANTEED! 



4116-200ns 



8/15.95 



CALL US FOR VOLUME QUOTES 





1702 




256x8 


EPROMS 

(Ins) 




Each 8 pc* 
4.95 4.50 


F CRYSTALS 1 

1 32 768 KHZ 3.95 1 
1 1.0 MHZ 4.95 1 
1 1.8432 4.95 1 
1 2.0 3.95 1 
1 2.097152 3.95 I 
1 2.4576 3.95 
1 3.2758 395 
1 3.579545 3.96 
1 4.0 3.95 
1 6.0 3.95 


March Specials 


f 6502 

[ 6502 


6.95 1 




2708 
2758 




1024x8 
1024 x 8 


(450ns) 
(5V) (450ns) 




2.99 2.75 
9.95 8.95 


Z-80A-CPU 6.00 


1 6502-A 
1 6504 


12.95 1 

6.95 1 




TMS2516 


2046x8 


(5V) (450ns) 




6.95 5.95 


2-80A-PIO 6,00 


1 6505 


8.95 1 




2716 
2716-1 




2048x8 
2048x8 


(5V) (450ns) 
(5V) (350 ns) 




5.S0 4.95 
9.00 8.50 


8214 2.95 


1 6507 
1 6520 


9.95 1 
4.35 1 




TMS2716 


2048x8 


(450 ns) 




9.95 8.95 


8216 1.50 


1 6522 


9.95 1 




TMS2532 


4096x8 


(SV) (450 ns) 




12.95 11.95 


6800 4.95 


1 6532 


14.95 1 




2732 




4096x8 


(5 V) (450ns) (200ns 


CALL 


16561 


11.85J 




2764 




8192x6 (5V) (450ns) 

DYNAMIC RAMS 


CALL 

1 00 pel 


1 5.0688 3.95 
1 5.185 3.95 
1 5.7143 3.95 


6810 3.95 
TMS 40L44-20 


1 








Z60 






4027 




4096x1 


(250ns) 




2.50 2.00 


1 6.5536 3.95 


4096 x 1 low power 200ns RAMS I 








4116-120 


16,384 x 1 


(120ns) 


8129.95 CALL 


1 8.0 3.95 




1 ZSO-CPU 


8.95 1 




4116-150 


16,384 x 1 


(150ns) 


8)18,95 1.95 


1 10.0 3.95 


By Texas Instruments - not equivalent part 1 


1 zeoA-cpu 


6.00 




4116-200 


16,384 x 1 


(200ns) 


8(15.95 1,60 


1 14.31818 3.95 


number made by another manufacturer as 1 


I Z80-P10 


6.50 




4116-300 


16,364 x 1 


(300ns) 


8/14.95 1.75 


1 18.0 3.95 


sold by others: 


I Z80A-P10 


6.00 




4164 




64,536x1 


(200 ns) 




CALL 


1 18.432 3.95 




Z80-CTC 


5.95 








STATIC RAMS 




100 pes 


1 20.0 3.95 
1 22.1184 3.95 1 


4.49 each 125.00/32 pes. 


Z80A-CTC 
Z80-DART 


8.65 
15.25 




2101 




256x4 


(450ns) 




1.95 1.85 


^.32.0 3.95 A 


Specials end March 28, 1982 


Z80A-DART 
1 Z80-DMA 


18.75 
17.50 




2102-1 

21L02-4 

21L02-2 

2111 

2112 

2114 

2114L-2 

2114L-3 


1024x1 
1024 x 1 
1024 x 1 
256x4 
256x4 
1024 x 4 
1024 x 4 
1024 x 4 


(450ns) 

(LP) (450ns) 

(LP) (250ns) 

(450ns) 

(450ns) 

(450ns) 

(LP) (200ns) 

(LP) (300ns) 


.89 .85 

1.29 1.15 

1.69 1.55 

2.99 2,49 

2.99 2.79 

8/16.95 1.95 

8/19.95 2.35 

8/16.95 2.25 


MiSC. 

1 AY5-2376 12.50 
1 11C90 13.95 
1 XR2206 4.95 
1 3242 7.95 


Please state "March Specials" 
I when ordering J 


ZBOA-DMA 

Z80-S10/0 

I Z80A-S10/0 


27,50 
23.95 
28.95 
23.95 
28.95 
23.95 
28.95 




800-538-5000 


Z80-S1W1 
Z80A-S1O(1 
Z80S10/2 
Z80A-S1O/2 




2114L-4 
2147 

TMS4 044-4 
TMS4044-3 
TMS40L442 


1024 X 4 
4096x1 
4096x1 
4096 x 1 
4096x1 


(LP) (450ns) 

(55ns) 

(450ns) 

(300ns) 

(LP) {200ns) 


8/17.95 2.10 
995 CALL 
3.49 3.25 
3.99 3.75 

4.49 4 25 


1 3480 9,00 
1 MC4024 3.95 
■ MC4044 4.50 
1 7103 9.50 
1 7106 9.95 


800-662-6279 

(CALIFORNIA RESIDENTS) 


zeo-s io/09 

Z80A-S10/9 

Z80BCPU 
Z80B-CTC 


17.95 
22.95 

18.95 
17.95 




TMM2016 
HM6116 


2048x8 
2048x8 


(200ns) (150ns) CALL 
(200ns) (150ns) (120ns) CALL 


■ 7107 12.95 
1 76477 3.95 
I 8038 3.95 


CALL JDR BEFORE YOU BUY! 
WE WILL BEAT ANY COMPETITORS' PRICES 


| Z80B-P10 
Z8871 


17 95 
39.95 








LP = LOW POWER 




1 95H90 7.99 
1 9602 1.50 

I DISC CON- 




L.Z6132 


34.9SJ 




^74LS00 SERIES 








CMOS 

74C00 .35 74C374 2.75 4019 .45 4098 


2.49 1 










74LS166 


2.40 


74LS293 1.85 


TROLLERS 


74C02 .35 74C901 .80 4020 ,95 4099 


1.95 ' 




74LSOO 


.25 


74LS85 


1.15 74LS16B 


1.75 


74LS295 1.05 




74C04 .35 74C902 .85 4021 .95 14409 


12.95 




74LS01 


.25 


74LS86 


.40 74LS169 


1.75 


74LS298 1.20 


1771 24.95 


74C08 .35 74C903 .85 4022 1.15 14410 


12.95 




74LS02 


-25 


74LS90 


.65 74LS170 


1.75 


74LS324 1.75 


1791 36.95 


74C10 .35 74C905 10.95 4023 .35 14411 


11.95 




74LS03 


.25 


74LS91 


.89 74LS173 


.60 


74LS352 1.55 


1793 44.95 


74C14 1.50 74C906 .95 4024 75 14412 


12.95 




74LS04 


.25 


74LS92 


.70 74LS174 


.95 


74LS353 1.55 


1797 54.95 


74C20 .35 74C907 1.00 4025 .35 14419 


4.95 




74LS05 


.25 


74LS93 


.65 74 LSI 75 


.95 


74LS363 135 


UARTS 


74C30 .35 74C908 2.00 4026 1.85 4502 


-95 




74LS08 


.35 


74LS95 


.85 74LS1B1 


2.15 


74LS364 1.95 


74C32 .50 74C909 2.75 4027 .65 4503 


.65 




74LS10 


.25 


74LS96 


.95 74LS189 


9.95 


74LS365 .95 




74C42 1.75 74C910 9.95 4028 80 4508 


1,95 




74LS11 


.35 


74LS107 


.40 74LS190 


1.00 


74LS366 .95 


AY3-1014 695 


74C48 2.10 74C911 10.00 4029 .95 4510 


.95 




74LS12 


.35 


74LS109 


.40 74LS191 


1.00 


74LS367 .70 


AY5-1013 3.95 


74C73 .65 74C912 10.00 4030 .45 4511 


.95 




74LS13 


.45 


74LS112 


,45 74LS192 


.85 


74LS368 .70 


TR1602 4 95 


74C74 .85 74C914 1.95 4034 2.95 4512 


.95 




74LS14 


1.00 


741S113 


.45 74LS193 


.95 


74LS373 ,99 


1M6402 7.95 


74C76 .80 74C915 2.00 4035 65 4514 


1.25 




74LS15 


.35 


74LB114 


,50 74LS194 


1.00 


74LS374 1.75 




74C83 1.95 74C918 2.75 4040 .95 4515 


2.25 




74LS20 


.25 


74 LSI 22 


.45 74LS195 


.95 


74LS377 1.45 


INTERFACE 


74C85 1.95 74C920 17.95 4041 1.25 4516 


1.55 




74LS21 


.35 


74LS123 


.95 74LS196 


,85 


74LS378 1.18 




74C86 .95 74C921 15.95 4042 .75 4518 


1.25 




74LS22 


.25 


74LS124 


2.99 74LS197 


.85 


74LS379 1.35 


8T2S 1.69 


74C89 4.50 74C922 5.95 4043 .85 4519 


1.25 




74LS26 


,35 


74LS125 


.95 74LS221 


1.20 


74LS385 1.90 


8T28 2.49 


74C90 1.75 74C923 5.95 4044 85 4520 


1.25 




74LS27 


.35 


74LS126 


.85 74LS240 


.99 


74LS386 .65 


8T95 .99 


74C93 1.75 74C925 6.75 4046 .95 4522 


1,25 




74LS28 


.35 


74LS132 


.75 74LS241 


.99 


74LS390 1.90 


8T96 .99 


74C95 1.75 74C926 7.95 4047 .95 4526 


1.25 




74LS30 


.25 


74LS136 


.55 74LS242 


1.85 


74LS393 1.90 


8T97 .99 


74C107 1.00 74C927 7.95 4049 .55 4527 


1.95 




74LS32 


.35 


74LS137 


.99 74LS243 


1.85 


74LS395 1.65 


8T98 .99 


74C150 5.75 74C928 7.95 4050 .55 4528 


1.25 




74LS33 


.55 


74LS138 


.75 74LS244 


,99 


74LS399 1.70 


DM8131 2.95 


74C151 2.25 74C929 19.95 4051 .95 4531 


.95 




74LS37 


.55 


74LS139 


.76 74LS245 


1,90 


74LS424 2.95 


OSB836 1.29 


74C154 3.25 74C930 19.95 4053 .95 4532 


1.95 




74LS38 


.35 


74LS145 


1.20 74LS247 


.76 


74LS447 .37 


CLOCK 


74C157 1.75 4000 .35 4060 1.45 4538 


1.95 




74LS40 


.35 


74 LSI 47 


2.49 74LS248 


125 


74LS490 1.95 


74C160 2.00 4001 .35 4066 .75 4539 


1.95 




74LS42 


.55 


74LS148 


1.35 74LS249 


.99 


74LS668 1.69 


CIRCUITS 


74C161 2.00 4002 .25 4068 40 4543 


2.70 




74LS47 


.75 


74LS151 


.75 74LS251 


1.30 


74LS669 1.S9 




74C162 2.00 4006 .95 4069 .35 4555 


.95 




74LS48 


.75 


74LS153 


.75 74LS253 


.85 


74LS670 2.20 


MM 5369 3.95 


7SC163 2.00 4007 .29 4070 .35 4556 


.95 




74LS49 


.75 


74LS154 


2.35 74LS257 


.85 


74LS674 9.65 


MM5375 3.95 


74C164 2.00 4008 .95 4071 .30 4581 


1.95 




74LS51 


.25 


74LS155 


1.15 74LS258 


.85 


74LS682 3.20 


MSM5832 7.45 


74C165 2.00 4009 .45 4072 .30 4582 


1.95 




74LS54 


.35 


74LS156 


.95 74LS259 


2.S5 


74LS663 2.30 


7207 7.50 


74C173 ZOO 4010 .45 4073 .30 4584 


.95 




74LS55 


.35 


74 LSI 57 


.75 74LS260 


.65 


74LS684 2.40 


7208 15 95 


74C174 2.25 4011 .35 4075 .30 4585 


.95 




74LS63 


1.25 


74LS158 


.75 74LS266 


.55 


74LS685 2.40 




74C175 2.25 4012 .25 4076 .95 4702 


12.95 




74LS73 


.40 


74LS160 


.90 74LS273 


1.65 


74LS688 2.40 


CONVERTERS 


74C192 2.25 4013 .45 4078 .30 4724 


1.50 




74LS74 


45 


74LS161 


.95 74LS275 


3.35 


74LS6B9 2.40 


74C193 2.25 4014 .95 4081 .30 BOC07 


.95 




74LS75 


.50 


74LS162 


.95 74LS279 


.55 


81LS95 1.69 




74C195 2.25 4015 .95 4082 30 80C95 


.85 




74LS76 


.40 


74LS163 


.95 74LS280 


1.98 


81LS96 1.69 


MC1408 L8 4.95 


74C200 5.75 4016 .45 4085 .95 B0C96 


.95 




74LS78 


.50 


74LS164 


.95 74LS283 


1,00 


81LS97 1.69 


DAC-O800 4.95 


74C221 2,25 4017 1.15 4086 95 80C97 


.95 




l 74LS83 


.75 


74LS165 


.95 74LS290 


1.25 


81LS98 1.69 


ADC-0804 4.95 


74C373 2.75 4018 .95 4093 .95 B0C98 


1.20 


o 

z 


HOURS: 


Mon. - Fit, 


9 to S; Sal., 1 1 


to 3 






VtSIT OUR RETAIL STORE! 


i ■ m 

$ - ■ H 


o 

DC 




JDR MICR 


ODE VICES, IN< 

». Bascom Ave. 


Z. TERMS; For shipping include S2.00 tor UPS ground 
for UPS Blue Label air. J 10.00 minimum order. Ba 


o 




r^ 


*~"1 




"l 




1224 Sc 


Lii 

-J 

UJ 




master 


enamel 




ViSA* 




San Jc 


>se,CA 95128 


residents add 6Vi% sales tax. Call torn la residents ado 6%H 
sales tax. We reserve the right to limit quantities and subfl 


6 
q 
< v 






^^V. 1 ' 






800-538-5000 
(408) 995-54 


• 800-662-6279(1 
30 • Telex 171-1' 


^M stitute manufacturer. Prices subject 
- notice Send SASE (or complete list. 


to change * 


1 
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CIRCLE 1 1 ON FREE INFORMATION CARD 



271 6 EPROMS 450NS (SV) 



8/4.95 ea 



ALL MERCHANDISE 100% GUARANTEED! 



CALL US FOR VOLUME QUOTES 



8000 



8200 



8035 
8039 
B080A 
80SS 

30S5A-2 

8036 

B0S8 

8155 

8166 

81 B5 

8135-2 

8741 

8748 

8755 



16.95 
19.95 
3.95 
12.95 
16.95 
99.95 
39.95 
11.95 
11.95 
29.95 
39.95 
39.95 
29.95 
44.95 



6800 



5800 

5802 

5808 

6809 

8809 E 

6810 

5820 

6321 

6828 

6834 

6840 

6343 

6844 

6845 

6847 

6850 

6852 

6860 

6862 

6875 

6860 

68 BOO 
6BB21 

68B50 



5.70 

10.95 

995 

24.95 

29.95 

4.60 

4.95 

4.95 

995 

16.95 

14 95 

42.95 

44.95 

16.95 

15.95 

4.75 

5.75 

10.95 

11.95 

6,95 

2.95 

10.95 
12.95 
12.95 > 



LEDS 

Jumbo Red 
Jumbo Green 
Jumbo Yellow 
5082-7760 ,43'CC 
MAN74.3CC 
L.MAN72 .3'CA 



8202 
8205 
8212 
8214 
8216 
8224 
8226 
8228 
8237 
8238 
8239 
8243 
8250 
8251 
8253 
8253-5 
8255 
8255-5 
8257 
8259 
8272 
8275 
8279 
8279-5 
8282 
8283 
8284 
8236 
B287 
8288 
L.8289 



1 0/ 1.00 

6/1.00 

6/1.00 

.78 




TV 
CIRCUITS 

MC1330 
MC1350 
MC1358 
LM380 
LM3S6 
LM565 
LM741 
LM1310 
LM1800 
, LM18S9 



EPROM ERASERS 

PE-14 78.50 

PE-14T (with timer) 108.50 

PE-24T {with timer) 154.50 

ALL ARE HIGH QUALITY UNITS ENCLOSED IN 
A BLACK ANQOIZED ALUMINUM ENCLOSURE. 



OUR AD MAY BE IMITATED BUT 
OUR SERVICE CAN NEVER BE 
DUPLICATED. 



VOLTAGE REG'S 



7805T 
7808T 
7812T 
781 5T 
7824T 

7805K 
781 2K 
781 5K 
78L05 
78L12 
7SL15 

LM309K 
LM317T 



7905T 
7912T 
7915T 
7924T 



7905K 
7912K 
79L05 
79L12 
79L15 

LM317K 
LM323K 
LM337K 



.T = TO-220 K = TO-3 L = T0 92 



74S00 SERIES 



74SOO 


.44 


74S74 


.69 


74S163 


3.75 


74S257 


1.39 


74S02 


.48 


74SS5 


2.39 


74S168 


4.65 


74S258 


1.49 


74503 


.48 


74SB6 


1.44 


74S169 


5.44 


74S260 


1.83 


74S04 


.79 


74S112 


159 


74S174 


1.09 


74S274 


19.95 


74S05 


.79 


74S113 


1.98 


74S175 


1.09 


74S275 


19.95 


74S08 


-48 


74S114 


150 


74S181 


4.47 


74S280 


2.90 


74S09 


.98 


74S124 


2.77 


74S182 


2.95 


74S287 


4.75 


74S10 


.69 


74S132 


1.24 


74S18B 


3.95 


74S288 


4.45 


74S11 


.88 


74S133 


.98 


74S189 


14.95 


74S269 


6.98 


74S15 


.70 


74S134 


.69 


74S194 


2.95 


74S301 


6.95 


74S20 


.68 


74S135 


1.43 


74S195 


1.69 


74S373 


3.45 


74S22 


.98 


74S138 


1.08 


74S196 


4.90 


74S374 


3.45 


74S30 


.48 


74S139 


1.25 


74S197 


4.25 


74S381 


7.95 


74S32 


.98 


74S140 


1.45 


74S201 


14.95 


74S367 


5.75 


74S37 


1.87 


74S151 


1.19 


74S225 


3.95 


74S412 


2.98 


74S3S 


1.68 


74S153 


1.19 


74S240 


3.98 


74S471 


9.95 


74S40 


.44 


74S157 


1.19 


74S241 


3.75 


74S472 


16.85 


74SS1 


.78 


74S158 


1.45 


74S244 


3.98 


74S474 


17.65 


74S64 


.79 


74S161 


2.85 


74S251 


1.90 


74S482 


15.60 


74S65 


1.25 


74S162 


3.70 


74S253 


7.45 


74S570 
74S571 


7.30 
7.80 



LINEAR 

LM301V .3 

LM308V .9 

LM309K 1.4 

LM311 .6 

LM317T 1.9 

LM317K 3.9 

LM318 1.4 

LM323K 4.9 

LM324 .5 

LM337K 3.9 

LM339 .9 

LM377 2.2 

LM380 1.2 

LM386V 1.5 

LM555V .3 

LM556 .6 

LM565 .9 

LM566V 1.4 

LM567V 1.2 

LM723 .4 

LM733 .9 

LM741V .2 

LM747 .7 

LM748V .5 

LM1310 2.9 

MC1330V 1.8 

MC1350V 1.2 

MC1358 1.7 

LM1414 1.5 

LM1458V .6 

LM1466 .9 

LM1489 $ 

LM1800 2.9 

LM1889 2.4 

LM3900 .; 

LM 3909V .9 

LM3914 3.9 

LM3915 3.9 

LM3916 3.8 

75451V .3 

75452V .2 

L75453V .2 



APPLE FAN $69.00 

EXTRA PLUG-IN CARDS CAN 

CAUSE YOUR APPLE TO 

OVERHEAT 

ULTRA-QUIET APPLE FAN 

DRAWS COOL AIR THROUGH 

YOUR COMPUTER 

ELIMINATES DOWN TIME 

SAVES REPAIR CHARGES 

INCREASES RELIABILITY 

CUPS ON — NO HOLES OR 

SCREWS 

COLOR MATCHES APPLE 

LONG LIFE, LOW NOISE 

MOTOR 



APPLE IS ATRADEMARK 
Of APPLE COMPUTER INC. 

TRANSISTORS 



IC SOCKETS 



too 



8 pin ST 
14 pin ST 
16 pin ST 
18 pin ST 
20 pin ST 
22 pin ST 
24 pin ST 
28 pin ST 
40 pin ST 



.49 



.39 



PN2222 
2N2222 
2N2907 
2N3055 
2N3904 
2N3906 
1N4148(1N914) 
L.1N4O04 



7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7420 
7421 
7422 
7423 
7425 
7426 
7427 
7428 
7430 
7432 
7433 
7437 
7438 
7440 
7442 
7443 
7444 
7445 

| 7447 

7448 

17450 



10/1.00 
.25 
.25 
.79 

10/1.00 
10/1.00 



loo/ a. 99 

50/10.99 
50/10.99 
10/ 6.99 
100/ 8.99 
100/ 8.99 
10/ 1.00 
25/ 1.00, 



ST = SOLDERTAIL 

8 pin WW .59 .4 

14 pin WW .69 .5 

16 pin WW .69 .5 

18 pin WW .99 .9 

20 pin WW 1.09 .9 

22 pin WW 1,39 1.2 

24 pin WW 1.49 1.3 

28 pin WW 1.69 1,4 

40 pin WW 1.99 1.8 
WW - WIRE WRAP 

CONNECTORS 

RS232 MALE 3.2 

RS232 FEMALE 3.7 

RS232 HOOD 1.5 

S-100 ST 3.9 

S-100 WW 4.9 

DIP SWITCHES 

4 POSITION .( 

5 POSITION .S 

6 POSITION .f 

7 POSITION .5 

8 POSITION 



7400 SERIES 



7451 

7453 

7454 

7460 

7470 

7472 

7473 

7474 

7475 

7476 

7480 

7481 

7482 

7483 

7485 

7486 

7489 

7490 

7491 

7492 

7493 

7494 

7495 

7496 

7497 

74100 

74107 

74109 

74110 

74111 

74116 

74120 

74121 

74122 

74123 

74125 

74126 

74128 

74132 



74136 
74141 
74142 
74143 
74144 
74145 
74147 
74148 
74150 
74151 
74152 
74153 
74154 
74155 
74156 
74157 
74159 
74160 
74161 
74162 
74163 
74164 
74165 
74166 
74167 
74170 
74172 
74173 
74174 
74175 
74176 
74177 
74178 
74179 
74180 
74181 
74182 
74184 
74185 



.85 



74186 
74190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 
74198 
74199 
74221 
74246 
74247 
74248 
74249 
74251 
74259 
74265 
74273 
74276 
74279 
74283 
74284 
74265 
74290 
74293 
74298 
74351 
74365 
74366 
74X7 
74388 
74376 
74390 
74393 
74425 
74426 
74490 



HOUHS: Mon. - Fit., 9 to 5; Sat. 11 to 3 



VISIT OUR RETAIL STORE! 



[mastei endive 



VISA' 



JDR MICRODEVICES, INC. 

1224 S. Bascom Ave. 

San Jose, CA 95128 

800-538-5000 « 800-662-6279 (CA) 

(408)995-5430 • Telex 171-110 



TERMS: For shipping include $;!.UU tor UPS Ground, S3 00 
lor UPS Blue Label Air $10 .00 minimum order. Bay Area 
residents add 6Vj % sales tax. California residents add 6% 
sales tax We reserve the right to llrnil quantities and sub- 
stitute manulacturer. Prices subject to change without 
notice. Send SASE for complete list. 



CIRCLE 11 ON FREE INFORMATION CARD 



> 

13 
O 

S? 

CO 

ro 
109 



$ 



$395 

SONALERT 

MALLORY SNP-4SB 

4-28 VDC 3-16 m». 

Fill 1 1/6" dolt 



• 



JOYSTICK 



4 - ^OK Linear poll 
1 ■ Vi" mem hind* 

2 - V fqiiar* 



J 5 



95 




EDGE METER 

0-15 VDC 
25732 i 1-13/1(1 



*3 



50 




S795 



SOLDER 



X ESTER 80/40 
RHln con. ,020 tSlfl. 



$-|2 00 

FAN 




Whlopvr by Rolron 
WR2H1 4-V4"Sq. 
115 VAC 7 Will 




INPUT 

no - 220 vac 

5-3/4X 7-1(Sl4"h 



OUTPUT 
+ 5 VCD - 5 Amp. 
* 12 VCD - 1 Amp. 
- 12 VDC - 1 Amp. 



5 VOLT 

STEPPING 

MOTOR *20 00 




SLO-SYN MP70-1A-Z9-1A-M5 

5.2 V @ 1.44 A 41 Stepvnen. 

' Slull V L. Ulg. HcjIh 2-3/15' C-C 



DIABLO 
PRINT 
HEAD 



% 



Mltrll Heia »!4800 
Fit* DIABLO 1050 



! 950 



BRIDGE .— *» 

10 amp yy 

600 VOLT 
200 ns Tr 

VARO VJ540X 
'.v r Loeda 

•S 06 10for*15 M 



RS-232 
CONNECTOR 



SHIELDED POWER CORD 
6' - 7" Lg. <2 H 10 for ^O" 



PN2222A 

10for*1 M 

100for*7 0< > 

Sinn a 2H2222A 



TRIAC 



MAC 10-4 

10 AMP'1" 
200 V 10 for '10" 





PHONE 
JACK 

25<t 



Swltcricrilt *1 2A 

1/4" 2 CO.TtlU-LlCf 

wHh Switch 



SHUGART 
HEAD 



Fits SHUGART 800/801 

*65 00 



ttSSf 



LM323 

5 VOLT 

3 AMP 

539s 

Henl Sink 7M 



-: 



7812 

12 VOLT 

1 AMP 



90C 10for>7 H 
Heat Sink 25ft 



1000 VOLT 
12 AMP 
DIODE 



T 



M" 10for'10» 



DYNAMIC RAMS 

4K X 1 300 no 
D2104A 10 Pin 
TMS 4030 22 Pin 

95C 



PROM 

hunu 7540 
512 1 5 VOL OC 

24 pm >7" 
UART 

COM !S02 25KH1 

40 Pin +5 -12 
»4?5 



COMPUTER GRADE CAPS 



5,200 MFD 25VDC 
1-7/11 1 2-SJ/5H 
11.000 MFD 35VDC 
1-3/4 I 4-1/2 h 
12.000 MFD 33Y0C 
1-7/10 1 3-7/11 h 
22.DOO MFD Ei VDC 
1-7/101 41/4 h 




1 3" 




DATA 

CASSETTES 

•1" 

10!or*15 w 
Mad* f« DliafWinT 

by Umxeil 

60 mini, with ta« 

5 tcrtw highi ■irtjirjth ihetl 



ROTARY 

DIP 
SWITCH 






REFLECTIVE 
SENSOR JB 



lQPwUlonBCD 

*1 M 10for*12» 



MONSANTO MCA 7 

Inicrcd •miltf r and 

PholD Dirllnglofi output 

*1 M 10for'12» 



TERMS 

QuanlitlGs Limited 

COD, check, money order 

VISA. Matlercrwge 



TtXM rnldantl add 5S till* ***•■ !*«■ 
Add *J" thlpping chirgal Cor onfeft 



ALTEX ELECTRONICS 



618 W. Sunset 

San Antonio, Texas 

78216 



In Texas Call 
(512) 828-0503 



1-800-531-5369 
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CALIFORNIA COMPUTER SYSTEMS 



1101 

2832 32K STATIC RAM AST 

200NSEC $629.00 

1116 16K STATIC RAM A S T 

200 NSEC' . $329.00 

1065 64K DYNAMIC RAM A S T $54B.95 

2200 S-100 MAIN FHAM A&T ... ... $37995 

2422 FLOPPY DISC WITH CP/M 2.2" $329.95 

2002 6502 PROCESSOR A&T $28'2.95 

2BI0AZ80CPUAST $249.95 

27I0A4 SERIAL 1/0 AS T S29I 95 

271 IA 2 SERIAL 2 PARALLEL A & T S305.95 

2720*4 PARALLEL A & T. $214.95 

PHOTO BOARDS WW S39.95 

APPLE PRODUCTS 

T1I4A12K R0M/PR0M S63.50 

7424A CALENDAR/CLOCK S1 06.95 

I440A PROGRAMMABLE TIMER $98.50 

747BA A TO CONVERTER $105 95 

7490 * GPIB I IE 436) INTERFACE $265.95 

7710* ASYNC SERIAL $12595 

7712A SYNC SERIAL $153.95 

7720A PARALLEL STANDARD S96.95 

T720I PARALLEL CENTRONICS S9B.95 

7BI I i ARITHMETIC PROCESSOR W/0ISC $342.95 

Til IC ARITHMETIC PROCESSOR WR0M .. $342.95 

7500* WW BOARD ... $22.95 

7S10A SOLDERTAIL BOARD ... . $23.95 

SOFTWARE 

2110 CP/M-MACR0 ASSEMBLER ON DISK $76.95 

2B20CP/M~ SYMBOLIC INSTRUCTION DEBUGGER. S64.25 

2630 CPWTEXT F0RMATER $64 25 

2B40CP/M'-BACKGROUND PRINT UTILITY ... S42.35 



OTHER CCS PRODUCTS APE AVAILABLE 
CALL FOR PRICE 



ssm 



MICROCOMPUTER PRODUCTS 



SlOfl PRODUCTS 
CBI*8080 PROCESSOR PCBD S32 95 

KIT $155.95. AST S21595 

CB-2 280 PROCESSOR BOARD 

KIT . S19B.95, A&T ■ S269 95 

illC 64 x 16 VIDEO, PCBD. $32 95 

KIT . $153.95, A&T $19995 

»B2 64 x 16 VIDEO. PCBD S32.95 

KIT . $175.95. AST S234.95 

Via 60 CHARACTER VIDEO 4MHZ. 

KIT .. $345.95, A&T $425 95 

UPGRADE RAMS FOR VB-3 S42.00 

104 2 PARALLEL 2 SERIAL PCBD S32 95 

KIT $155.95. AST S194 93 

PB-1 2708, 2716 PROGRAMMER B0AR0 

KIT $135.95, AST S18595 

MB- 1 16K STATIC RAM 

KIT S299.95. A & T 5339,95 

APPLE PRODUCTS 
MJ) IEEE 488 INTERFACE $399.95 

AID SERIAL/PARALLEL INTERFACE 
KIT $125.95, AST S155.95 

ASID SERIAL 1/0 

KIT S87.95. AST S97 95 

APIO PARALLEL 10 W/0 CABLES 

KIT $67.95 AST $87.95 



MAR. SPECIAL SALE 
ON PREPAID ORDERS 

1 CHARGE CARDS CODORPOSNCil AVAILABLE I 

MIKOS WIRE WRAP PROTOTYPE HOARD. ROOM FOR 5 
REGULATORS. GLASS FILLED EPOXY. SI 00. OVER 3000 
HOLES. PLATED THROUGH HOLE. ALL EDGE CONNECTOR 
PINS NUMBERED AND LABELED. 
PCBD $27.95, 5 FOR $129.35 



74 LS SERIES PRIME PARTS 



OTHER SSM PRODUCTS ARE AVAILABLE 
CALL FOR PRICES. 



m 




MONDAY-FRIOAY. 6-00 TO 12.00. 1.00 TO 5:30 
TH U RSDAYS. B:0O TO S 00 P M 

[415)728-9121 
P.O. BOX 955 • EL GRANADA, C A 94018 

PLEASE SEND FOR IC, XISTOR AND COMPUTER PARTS LIST 



LSOC 

LSQ2 

LSOA 

LSOS 

LSOS 

LS10 

LS13 

LS14 

LS2Q 

LS2S 

LS27 

LS30 

LS32 

LS37 

LS38 

LS42 

LS74 

LS75 

LS85 

LSS6 

LS90 

LS92 

LS93 

LSI 22 

LS123 

LSI25 

LSI 26 



EA 5 FOP. 
26 123 
25 123 
2S 1.23 
25 1.23 
35 1.66 
25 1 23 
.46 2(4 
.99 4 50 
,25 1 23 
35 1 .66 
35 1.66 
25 1.23 

35 1.66 
56 2.50 

36 1.66 
55 2.50 
45 2 14 
50 2.36 

1 15 5.46 
40 190 
60 235 

.60 2S5 
60 2.65 

.45 2.14 
95 4 50 
90 4.2S 

.75 3.56 



LSI 32 
LSI 36 
LSI 38 
LSI 39 
LSI 45 
LS147 
LSI 46 
LS151 
LSI 53 
LSI 55 
LSI 56 
LSI 57 
LS1S3 
LSI 60 
LS161 
LS162 
LSI 63 
LSI 64 
LSI 66 
LSI 73 
LSI 74 
1.51 75 
LSI 90 
LSI 31 
LSI 92 
LSI 83 
LSI 96 



EA 5 FOR 
75 3.56 
50 2.36 
75 3 56 
75 3.66 

1.20 5.70 
2.49 - 

I 35 ■ 
75 3,56 
.75 3.56 
.90 4.26 
90 4 28 
75 356 
75 3.56 
90 4.28 
95 4.51 
95 4 51 
95 451 
95 4.51 

1.75 8.31 
.80 3.80 
95 4.51 
.95 4.51 

1,00 4.75 

l.CO 4.75 
85 4 04 
.95 4,51 
85 4 04 



LSI 97 
LS22I 
LS240 
LS243 
LS244 
LS24S 
LS251 
LS257 
LS25S 
LS260 
LS266 
LS279 
LS290 
LS293 
LS295 
LS367 
LS368 
LS373 
LS374 
LS377 
LS37B 
LS620 
LS626 
LS629 
LSS32 
LS6S3 
LS683 



EA 5 FOR 

85 4.04 

1 15 546 

180 8 55 

I 75 8 31 

1 76 8.31 

216 - 

1 00 4 75 

85 4.04 

85 4 04 

65 ■ 

46 2 19 

50 2 36 

.SO 3.80 

80 3.80 

1 05 4 99 

70 3 33 

70 3 33 

1 85 8 79 

1 80 8 55 

I 45 689 



1 18 
2.25 

2 25 

1 44 

3 20 

2 30 
2 JO 



e.i 



QUANTITY OF 5 FOR MUST BE OF THE SAME DEVICE THEY 
MAY NOT BE MIXED. AN ADDITIONAL 5»b OFF PURCHASES 
OVFR 650 ON LS PARTS ON PREPAID ORDERS RY CHECK OR 
MONEY ORDER ONLY 



VISA V MAS1ERCHARGE 5*nc Kaunl numtier inltrcunk writer txjtfftcon <U]t 
yidstyvyDuraoei 4 wo* postage ml DeadOKI O'flerswilfi chrch of roon*> rfD*rn,n 
DC sent POSI pa id in U S n >Jj arc na i leg.jlai cuslomcr pieai? use crurgc Ulfiw s 
entrA a PK1al money cro4r Qihei>,» m*pe ^ilr ix a iwo-tterA delay 'w cAccki lo 
clear Call! residents add 6° lax Money back 3D-rjay quaiamee We cannot accenl 
feumed ICs ihsl cave teen ididertfiig Pnc4SSu0reet1dchancjewi1rKhJln3!ite 32D 
■illatn infet. SI 00 unit* tlir|t ii itttn ins Iktl I7D 00 
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OUAUTY - 



■ Him* brand products from natiOMlty rwgmttd mewftctorers. ^^i'-^X^mn^^iS^v In ■ 
vls * i!ffi."^8;i$^^t2' ^ZOiCES V J< S£H¥IC£ - Computerized ordtr processing end inventory control. »s wstbumenis-itt- a ppnoouets -'ex* | 

!iE^^^^^y1^. S f K™? - *W""g»«"* • BHHOoentit, Pricing ■ fatffiw IM NtMrtg ff^ii^^j^riBilg'''* 



■ AAVm- CHFVW1V * F' r 5 u p OB*»Mri:?; , f. 
ARtfS - PlfSSF' - *"V FT ■ AAV-IO - E. F J< 
C^MACm-VE " 




10* r'rprr- 'MjYr™. 




*35' 




u a 


» if! !!§ 

.1 : :. ■ ■ ; 
Ti IT ** ii •■ 

« '•• Ss 

44 HI 4H 
1 ■ *. ■ ■ II 


ii iii .tS 

T* 1 H UK 


11! 


a I *p H H 

H i| ila 


a ii' 


t. 1 »» <, - ■ 

B S a 


it i 14 m 


1.9 


111 


1+ I M *.« 

Ill 




ii a 

!.' :B 
a in 

it n 


11 IH 

111 

H IM 


in a is it. 
ii] ii | i$ 


" iH 

a -s 


M lb 

ii !3 
S i! 


1 1 13 i 

:- n t*: is-: 


11 


M 7.11 

'I 'J! ' 


r! Lti Kir litu 

u _ I !: 


rl 




1 ii | il 

!M 2 11 US 



ii. 3 

nt » 



ii S.I 

ii - ;i 

ill 



Ti hTTS iTrf 

If ■•ill- IP M 

3 I IE 



ll 


,7. , 
''V 


i ■■;■; 

n i»i ti 

a ll 


■ 
■ j] ■ 


5 ,ss 

H Ifi 


i as 
II il 


It vl i;r, 

;; ;; as 

i! IE ffl 


■j 

ij 


a ih 

it IS 


I 1 1 
:i. -a a 


S iiil 

■ -I M 


i 
1 

ii 

m 


$ 'Mi 

-1 ::-i: 


S | 

Si !i 


1 


£ ,si: 


J, 


5 ti£ 




i 


s aii 

1 !!!! 

* mi 


>i ni *m 

| I :s 

ii in ia E 

il IN 11 11 


s 1 


1 


u AM 
rc alt 

1 is 


ii !5 li| 

" ■-• ■■■■•: 



1 I 

»u IH 

n a 

ii 'IS 

f I 
iii IS 

^ its 



ji !J3 
3 S 



| 5 la ii 

jijjj ■ u mi mil 



ii 
M 



p i; ii; :: 

ilS il ii! i 



I 



'A !l» 



iL^ 






PnTiirtSOUfC TSW Sis r its 



■¥ ? |J I U IM 

>,;■ I-.* vim, :-4X 



X si sis as 

















'.. 


















JS 










i.6 






1 I 










s^ 
















-■ 


























s*« 


*; ir 


:-i^: 



pan 












;s 










n 




















«s 


J» U U ] Ifl « 








SK 


























Lr 




































































ilW I' 1 1 ■ llh IIIIIIHW 



M*.*i 




M J i' f tr-T J M U „, ilJ 1 J T.J [! IM 

wt m'.:' ' .'- , r M 







I: I 



■ 
■ ■" 



<■ i iiu.T'iu ' 1 1 1 in mii'j.ii linr—* 

HSSL' 




EUM Ml IP 



l|l i(i* aix 
111 Ml TXfi 
144 !U1 fUR 



HH HIH 



IH 11 tH ]■■■ 

m U :« 14-11- 



n i 1 it i j ii 



«::; HI II 
Ull) IH 111 



172)1 TH R' 





M 




























;;: 






i?r;i 





JilJ 

■iJ.il 
>mi 
■\l(^ 



mi hi ma 

Em n*r a*u 

14* an him 

m *n imt 

id ii« »m 

4H 'in iiiii 

IH 41 III MLH 
DUI 



at ii Hi in 



;:.: (*|I IAII 



tit MM 1HH 

ill *in m» 
1 II u TJ Mil 



111 HH H1H 



II IH 1111 LHH ITITli 

;; III UH MtH I1HJ1 




Cat or Wnu F*r Yovt 



SUM 
111 H 



HH MM 



S5J ll "H* 



:"i;:- ;'» -«n iwn 



Mi UJ| 4.IM1 



!iS iii 



|| H m 74 n 
H Jt ill HIV 



H IH 



as 




H H 1 
l* 1 1 


j ■ 


































H IH H 






a « i 

n h i 


• : 


1 


























niu 


: 





nil MM! 



inn "Ji-"- 



HH ■:- i 



KHI *i Ha 

HIM III X I 



B as 



n h in nH 



HH MM 



IH 13 ii 1U It* 
II H H tH 1IM 
II H U Ll tH 



TAIVTALUM SUBSTITUTES 
PANASONIC K SfRlfS CAPACITORS 



=ai" 



ii :• =3 



SUPER-STRIPS 




DICKEY Stub ««it *.f. 



DIGI-KEV Volum* DlKOunt 



,,l f [ &, tf? 1f,, **'*~ :tM,, * ,-h;x * n * tfl " 9 '* lr,v-!l|1 '*'•^* , * "taliii«i*«fli>iii(^*MilMi*i*MMj|».tM4M^ tfwt twnnitf * K *# » « yt w Hfcwt. f -a i?, ihr HANDLIMG CMAPAF^ VOLUME n I «"("■) I ] NT 

HHfUOIHtrNClTPHflHr.CAU I -190 H* 1141 )«4 . Ai * r rf J f , *| t .|4M) l f — i«rf t* — « Hfl lir, K^.^ J Vrt, TWVrf Kh, FU. 1111 »l«l J SwiUJ'S Add W 50 i JwS.lJSI! Sl.S% 

(*.r^ F Eor t, tr»;* pocir. pi*, Mflin* tharfli. WW* COP DiCi" -K-FV GUARANTEE: *■■., pvit v ((9^11 tuntaud 4^ Q^i i^ r^i {»-:•• i«Ew4«i*<h^ *-><t* t M.oo »»9.OT . Add m.Ji » s0o.oot-9W.9fl uuJD'. 

imAkkIo' rafuKHd i1 fi'm-^ *rN-i ^a^,!. Fnyn ik*-j1 ..»h „ [opT o* nuFfWt rWwMlMrci hiumpmh - ^«» «*« tlOD.ODA Up .NoCharg* HOOO.OUl. Up -LmmIS 1 . 
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"W TEKNIKA WIRELESS 
REMOTE CONTROL 
TV TUNER 



$110.00. 



Lfl- J REMOTE TV 
^CONVERTER 

Wireless Remote Contra! 
40 Channels . 

4 or more 

139.95, 125.00 

36 CHANNEL UP 
CONVERTER FOR TV 
& VTR Cabin VHF to UHF 
Modol V5736 

1-3 pieces $Z*MI3aB. 
4 pieces & up p£*l.9U 



VIDEO SWITCHER 

A A 4A.U Model V 4801 $29.95 ea 

Flip a switch to watch a program on 
any channel, while simultaneous^ 
recording a program on any cable 
or pay TV channel - or vice versa. 
Plus, you can use your recorder's 
programming feature to record TV 
programs while you're away. 




VI DEO CONTROL CENTER 

Modal V 4802 $39.95 ea 
Provides remote control access of 
all your video, TV or Cable impute 
to your TV set or Big Screen TV 
from one convenient location by 
merely flipping a switch. 




-VM'rT 




COAXIALSWITCHING FOR 
TV VIDEO CASSETTE 
RECORDERS Ac nc 
ModelAB-370 00.90 
3-pcsrtion coaxal 
etch-button switch. 

n 

COAX AB SWITCHES 

ModelAB-27 §2,95 tL 

• ImpuL 75 ohm. • Output: 75 ohm 

Model AB-28 $2.95 ea Model A8 29 $2.95 
• Input 75 ohm • Out- • Input 75 & 300 Ohm 
put 300 ohm. V*^ 





ANTENNA/CABLE TV 
SWITCH * - .- 

ModolAB-400 lU.aO 

ANTENNA/CABLE TV 

switch on nc 

Model AB-410 ^.UD a 
* Switches from cableto antenna 
system instantly. • Accepts 75 or 
300 ohm impute 




ffTP 




TV GAME SWITCH 

Mode iv 450 $2.95 

300 ohm in and out with 
RCA plug. 



COAXIAL SWITCH 

Model DCS-AVB$7.95 

A versatile product with a 
ige 
flVi 



range of consumer and 
MATVapplicatlons. 



VHF/FM AMPLIFIERS 

Mo do I 7002 $9.95 ea 

• All solid state signal amplifier 
boosts weak signals. For 2 sets. 

Model 7004 $12.95 ea. 

• For up to 4 sets *. Signal gain 3 dB 





QUICK CONNECT 
PLUG & BALUN 

Mode IV 400 $1.50 
10forS12.5O 

QUICKCONNECT 
"P" PLUG -7C . 
ModelV 403 . / O S 
10 for $6.00 

For 75 ohm cable 
No wiring necessary."' 



DISTRIBUTION 
AMPLIFIER VHF/UHF FM 
WKh FM Trap Am «E 
Model 0*425 0^9. 93 a 
• Designed for TV/VCR 
multiple-set installations. 

"P 



QUICK CONNECT 
"F" PLUG RG 59U 
ModelV 4036 

$2.50 ea. 



855ConklinSt,Farmingdale, N.Y. 1 1735 

■ Master Charge ■ BankAmericard 

■ Visa ■ COD ■ Check ■ Money Order 



VHF/UHF MATCHING TRANSFORMERS 

Model MT-1 $.75 ea 
10 for $6.00 

VHF/UHF 75-300 ohm — j,« ,_ 

matching unit Miniature MneiM MT-7 SI . Una 
size completely shielded ?£*?£?%? 
and balanced for reduction lu Tyr * 8<uu 
of direct pick-up jp Completefy plaslic molded 
construction for weather- 
proofing. Supplied with 
rubber boot 



™u (800) 645-9518 

mCC in N .Y. State call (516)752-0050 



CO 

O 



o 

DC 



o 



o 

< 

QC 



COMPUTERS 

ATARI 1 500'" 
COMPUTER SYSTEM 

16k-*750.QQ 
48k -•898.00 

'APPLE II Plus" 



ATARI . 
Software 

IiijIj ClHtii 

til mi Is 

SI if III ill it 

Clin 

All/ 

*3600/. 



# 



reaRhS^cBc!^^ 
calendar (msm 5832) 

mf« Hma kMin a*i* Cn« i C 



••motmt 

r ifr< Uovh 



'7.45 

XTAL 
$2.85 



ea 



CARDS 

■iiCftOSOft 

16KRAM 
*160°° 

VIDEOTERM 

$295°° 
KEYBOARD 
ENHANCER 

*120°° 



t 



•SPECIALS 

ZENITH HI- 121 Ifilii taitir: {fin Phtibn 



1? inch. IS-HNO. 

3i(tt MUFFW FA»«/Mri— — J9.85 
UPD7BS:Fliw0iilCiitr->-»H.)S 

IISS-MII-^tll.SO 
B!55-rPI-*«-S5 
HfMUItE Ui—*1.15 
8085)1 EPU — — *8^D 
MSBM-CPU— ■fl.TI 
ERZ5Q1 EAHQM — ^ 4-95 



-»-$i2a°° 

AY3B603-*4.95 

6402-*G.50 

6802-*9.50 

6502 * 6 50 
6B10-*3.95 
6821*4.95 
8279-* 12.50 



MONITORS 



AMDEK 
wCorp. 




12in B/W-^*129P*> 

12in. Green— *155.°° 
13in. Color — *3fli6P 



VIEWPOINT 
TERMINAL 



$579P° 



COMPONENTS 



3H74QQW 
SU7402N 
5N74QW 

mj*Om 

SH7A1QH 
5M741ZN 
lH74i)H 
SN7414I4 
3M741BH 
SH741 7H 
5M74»N 
5N74 25K 
SM74JOK 
5M7437N 
5MT4 3NM 
^h/4 40H 
&H7442H 
5H744JH 
5*744 9H 
SN7451* 

'iliMMN 

£N7474H 
KN7475M 



SH7412H 
5*74«S1 
IH 74*31 
«H74NNH 
SH74WH 

SH741I3W 

■WHOM 

Sh74l*lN 
Sw 741 SIM 
5K741JJI* 

5*74194* 

5H74111H 
SH7*l57N 
SN741WH 
SHMIftlH 

5H 74164M 
SH74I6SH 

Bhwhh 

SH7*lBOH 
SH741 ffl M 
SNT4»3H 



I CO 
745150 75 

THUS 115 



44 N3W 4H 
» 741301 6.75 
H 74S24Q 3-75 



UI 

86 74S470 t.2S 

K 745471 tt JO 

1« 743473 fl.SC 

1.45 745474 8.90 



74LS00 



^^«HL 



74L515J1 
74LSW 

J4L5T43 

MLS 1*1 

HIM4 « awj 

ML1HI iU 
741. 5 170 1.75 

Ml 51 74 « 



3 35** tin 3N&** 
5J0«i N *cr SCO*- 

T2.*C- 4 to 11 BO- 

30O*A 200** Bkr >4 CO 
3D0MB UtalbttJOO 

3DOK5 3 2S.«i 4fc. lECta* 
300l4t i*iM4Ki 100— 

460X5 2 30**l>fcT 2 COW 

sa. nou 7s 
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HAMEG Oscilloscopes to 
meet every need 



20 MHz 
DUAL TRACE 



?_?-i-»3 

mm 

■ DC-20MHE *8 * 10cm Display 
• Triggering up to 30 MHz. 



Tht high puriormi net qF tha HM203 hi i baan 
acMevod Isv Ihe nplimum u«« of bolh drKFflti 
aarniEanductGr and iniogralad circuit nt hmolug?. 
Dij*litv*rd[oiiQi5rTT>Tihibj|ity a* a aiiufad ItirouQh 
tha uia ol high quality cemponanca ■ hrg ., g h nu i thjf 
iniirnmnn: Each unit <i auppllad wiHt a eampra- 
hanarvo manual which indudaa operating andiarv- 
■cirvg InMnictiom, Mcujtdngrami. and KB liyouit. 

KM203 .•.:■;.,- ; 

HM203N , S600.M 



MICROPROCESSOR CONTROLLED 

EPROM PROGRAMMER 




PROGRAMS 

VERIFIES 

TESTS - COPIES 

D2516 D2716 D2732 D2732A 

Trtfl K2579 EPROM Programmer is 3 microprocessor basEtdl 
standalone unit complete with power supply, housing and iett 
Socket. The unit comes standard wilh 1 GKbil RAW [2K byte), ■ana" ts 
expandable to 32Kbit (4K byte). It has i crystal controlled clock and 

require* no personality modulus. It will program. Int, copy or verily 

the EPROMa listed above, 

Model R2S78 Regular S6-49 95 .. Special with Coupon S526.95 

Modal k257S'Kjt fl e.-}u I .i r S 5 49 . 95 ... Special wil h Coupon S425 .95 



Capacitance Meter 

4 Em»y taujio-ptigmc»p*cRw J pu»h™nfl< 
button and raad tha valua ts 0.1% 

■ 0.5 in. liquid cryaial dlaplay 

■ Exclualva "A ch arg^/iv-p ll" miiiuri- 
mant cirtu.lt (pa tan t paftdfoa) held* ± 0.1 % 

baste accuracy for a full yaar L 

■ Upfn200hnop«jjEiorionBl»rvd»id9VaiK. 
• 1 aaav puahbutten rangaa eevar 0.1 pT to 

1**S mlcrofarada. 

■ Basl Of All it'i May on [ha budgaf : anly 



MODEL 338 



SI 85 




30 MHz 
HITACHI 

DUAL TRACE 
PORTABLE OSCILLOSCOPE 

fT Sfa $995.00 

More sensitive to your input 

• SPECIAL WITH COUPON S79E.Q0* 




Universal Oscilloscope 



Probe 
$3500 

SW1TCHABLE XI and Xlfl Attenuation Factor 

KEV ADDITIONAL FEATURES: * lOi.lMII; faflndu-ldth • Hrtvy 
duly lip • Break rwiftianl center conductor * Slender, flexible cable 

• bft. cable Isngih • Wide go mpcntaiAon rangr • FLW ell tcspts 

• Ground relerence can he activated at tip * Includes SPRUNG 
HOOK. LC TIP. BNC ADAPTOR. INSULATING TIP and TRIMMER 
TOOL ACCESSORIES 





P.O. BOX 220SR, DULVER CITY. CA 9B230 



STORES DO HOT 

MM FT KAIL D no EDS 



MAIL ORDER 



PHONE ORDERS: (2)3) 641-4064 



Minimum Order $10.00. Add $2.00 to caver postage and handling. 
Master Charge and VISA welcomed. Please include your charge card 
number, interbank number and expiration date. Some items are subject 
lo prior sale Not responsible for typos 5iw« pricing may vary from Mail 
Order pricing We reserve (he right to substilute manulacturef. 




TG .05 PULSE GENERATOR \ ANCROIMA P.O. fto* 220BH, CutvurCity, CA MKZ30 



•SPECIAL* 
COUPON 

Bring this Coupon into one of our stores or 
mail CO our Mail Order address shown below 
and receive the Special J M acou til s I isted on 
this page with purchases of $50.00 or more. 
Offer EXPIRES on April 30, 1982 

NAME 

ADDRESS 

CITY STATE 



* Partod : ZDOnaac to 2 OOma (EMHi to 5.H«ji 

* Puli a Width; lOOntaC TO IQOmi 

* 50 Ohm output ranrjo: 0.1 V- IOV 

* TTL output * Sync, output 

e Operating Modes: Hun. Externa;! trigyar. 
Ejclamal gate. Manuel 1-ihot or Gate 

* CompHnwit and square wivt 

TG106 flflfl. Pricn S21S.DO 

+S FECIAL WITH COUPON $195 DO* 




The Sound Choice from 

A smnn choice for field sorvica. the 1 23 beeper DMM is designed 
for the real world of hard knocks. The; audible tone allows unpad 
[roubles homing. Use it for continuity checks, logic levels or hoi 
tests- Designed for ma* i mum lull function flexibility", the 123 is 
loaded with practical capabilities, not expensive frills. 

Model 128 
Qi.ly $139,00 

CaaWStand ...$10.00 

Set/hoar diaplay 
includes a larsja. Of/ 
LCD, r> c ■■/L-ndcr array 
and suditrfa tdna. 

Beeper opcrataa on all 
5 hinCEiDfi* — ACV. 
DCV r ACA, OCA, Ohm* — 
and on al I ramps* tor 
nach Funclia.i 

Sfwcul diode lwf< 
tinga parmila tailing 
pF LEOj md mull-pie 

lunCLiOfli CtmnpOrbBnti 

audi aa diningtona 

Uniqua adfmlabla 
bcapar -n. rshn :d can 
b* uiai-aai 10 iuna Tha 
diffa^flnl roquiramti ita of 
vj^IdUI JTJplicirmns. 

Melar rnainnim 




ZIP 



PHONt 

1 aceirptad imhp wiih 'u . n 



7 <i$3mm^ms?i 



MINIATURE DOT MATRIX 

IMPACT PRINTER 

MODEL 
DP-S22 



10M Ohan inpLil rcnilancn 
aven wilh tha beepar on. 




SYM-1 

$239.00 




The Unique New Printer That G ives 
You AH These Exciting Features. 

• Low Cost a Uses standard 2W adding 

• Disposable priming head machine tape 

• Simple Interface or Mtl™l«s P*>P« 

• Handles any lype fonl # 21-column printing 31 25 

• Meeds only one 12-wlt DC lln " P " seeond 
power -supply f> Easy to install and maintain 



Mode] DP- 822 



$80.00 



A SPECIAL $70.00 WITH COUPON* 



Dot Matrix Printer Control/Drive Card 

Model DP-S22-0SB $125.00 



ANCRONA HAS MOTOROLA SEMICONDUCTORS 



BFRK 

uF'13. 

CA305a 

CA30S9 

CA3073 

DACOHCP 

MBDI01 

M601.OZ 

M6b»l 

MSDdOI 

MCr310f> 

WC1350AJP 

WC1349P 

WCtSSOf 

WCI3SBP 

MC1372P 



Sl 91 UC1373P 

2.*2 rVK13Sl? 

1.5* MCleUHLB 

3.34 MCl40tiLa 

2.23 MtH-BSfl 

3M htCHES^M 

.73 MCHSflPl 

■ui; MCHSai 

1.03 MCHS3AL 

1.S7 HCHSSL 

6.29 WIC14W0 

2,20 MC3325P 

1,72 MC334CP 

1,44 WC4024P 

■.■=»: Mcaaogp 

(44 MCSS02P 

* SP E C I A L 20*-= 



55. 1 9 MCfiSOflP 

\JA MC&BX19P 

3 84 MCEKIF 

B.SG MCefiaOP 

.99 M(.-(5B45P 

1 06 MCSS47P 
1.09 MCSflSOL 
i 03 MCS9S0P 

1.99 MceasiP 

i-r» Mcsewp 

107 WC89J5L 

2 10 MCiOllGP 
210 MCi«IM 
S.59 rUCl4495P 
H.J 3 MCMM74P 

10.13 MCA. 03 
DISCOUNT WITH 



11390 MOA100A HjOS 

1B.S5 M0A101A 2.21 

4.54 MOA2O0 

A. 73 MO4204 

19.90 MDA20C 

19.00 MDA2S01 

i:-Ji MbA2£02 

4 4C UDA2S04 

SM UDASErOO 

lita MDA3»2 

13.49 MJ£3055T 

,iJ2 HOC»10 

15-53 M0C3O11 

3.9fl. MQCJQ31 

1117 MRF90I 

.79 MRF91I 
COUPON * 



2.Z1 
2.07 
2.99 
4.19 
4.32 
4.S3 
4 4« 
4.71 
1.23 
1.91 
3.27 
293 
315 
3.04 



Z-80 SERIES ftfllCROPROCESSOR IC's 

2.S MHz I-6D-DART S14 30 | 40 UHl Z-BGA.-DART S!5 W 

HJCPU J7 10 f Z-SO'SI&O 20 10 2-80A-CPU SS. Q5 I 2 B0A-S10/O 21 IS 

I-SO-CTC SSO Z-BD-SlO.'-a 14 50 Z-eOA-CTC 6 35 Z-BflArSig^g 15,70 

Z'BO'PtO SS0lzeO-DMA 21 50 I Z-flDA-P1 4 35 | Z-BOA-DMiA 22 70 

* SPECIAL 20% DISCOUNT WITH COUPON * 



6500 SERIES MICROPROCESSOR IC's 

8 = (3 MHz) C = (4MHz) 



peso; 

Ptt02A 

pasozB 

PS502C 

PSS03 

PS503A 

P6504 

P6404A 

PMO-5 

PB5.05A 

Pflsoe 



= (2 MHz) 

5 B.flZ 
9.M 
1S.02 

21 00 

eos* 

B.M 

fl 92 
BOS 

a B2 

UO'J 



PW0eASSfl2 


P6SQ7 


8 00 


P6507A 


8 62 


P6512 


aaj 


P6512A 


9 6G 


P9513 


SOS 


PSS13A 


BB2 


PflSH 


803 


PS514A 


&B1 


PB51S 


803 


PSS20 


3 40 



PS5204 


S3 74 


PB820 


3 40 


PG8B20 


3 74 


PA521 


490 


PGS21A 


534 


P6S21 


4SO 


PB8B21 


534 


PBS22 


9 40 


P0522A 


IT 24 


Pfl530-OD4 


is s< 



Pfli30-<SH?5tlfi.B* 



P6&3S 
Pfi£32A 

PflMS'l 
PB5*5A-i 

Pass i 

PA551A 
PfiSSl 
PI 791-02 
P179]h[J2 



10.82 

I 1 ,B7 

17 Si 
2244 

1071 

II 38 
40 00 
40 00 
40.00 



A SPECIAL 20S DISCOUNT WITH COUPON * 




FEATURES 

• 7 PO CPU wjth 1E8 miiruettsiti 
a On-Boafd Kaybaard and Dtpliy 

a On-BDlrdi PPOM Pragnrnrnnr lor 
PROMS |271 8. 2TS8. TI251 9j 

• Kanaai c ; r Siandard; Cafaeira ini. 

• SiTipli Kay Ccnlrei rti Aids Cax- 
■aEEa Load and Ournp 

• Enpamien Pfevman lor Memniirrg 
Two 5-100 Crjnn«1<3F* 

• Win Wrap Area lev Cifiiom Ci'euilry 

• Sunnie siati ihraugn RAM or PROW 



STARTER KIT 

A COMPLETE MICRO- 
COMPUTER ON A BOARD 
Regular S4D1.00 

• SPECIAL with COUPON* 
S368.00 

• Mamary Enniic and Changt 

• Port Enjirnna ind Chartga 

• Z'BO CPU Trifl'tiir and Oinnga 
a 2K Byia ZiBUG MannLar in ROM 

• 1 K Brlai c I RAM ,tx n j ndac 4 tfl 2K\ 
m 4 Ctvinngi Harrjwara Cewniair/TifnaF 

• Two Bi-OirectMMtal 3-6n (■■ Purii 
a Up ID 5 PrognlfflrTiabla BrcaKpomli 
a Swdch Salatcablr PROM c\ Mont. 

lor RciliiT 
a Vfltroird Imarrupu p'Dvidod by 
Z-SO-CTC and Z-80? 10 



Full ASCII Encoded Keyboards 

ICafl Itt-OlllMlltn, Sfi-K*y Tvr«wrEttap Format for 
AlphanumaTiB Entry 

VP-fiOl 8-bit parallel suiput $#9.00 
VP'SOfi Apvnc (anal puIpui S93.00 

SB- Key T y po w rriici Formal 
Plua Calculator-Type 
Kaypad fof Fail Nuitt- 
maric Entry 
IP.ST1 B-bH parallel 
auifui . . SSS.PQ 

VP.tJlfl A*vnthrafiu» i»ni' oulpu> SI 1ft. 00 

Operation F rwn Single -5 Volt Supply 




VISIT h STORE HEAR ¥DU TODAY - We slide i lirf | UfKuii il Titbiiue BhIel DixreEr CDmawint:. Irtliinird 1 Circoili. Tttl £quip<neii1 mi Electronic Supplier 



ATLANTA 

3330 Piedmont Rd. N.E. 

Atlanta, GA 30305 

{404} 261-7100 



CULVER CITY 

11030 Jefferson Blvd. 
Cuhnr City, CA 90230 

[213) 390-3505 



HOUSTON 

264Q 1 Richmond 
Houston, TX 7T09B 

(713) 529-3409 



PORTLAND 

1125 N.E. 82nd Ave. 

Portland, OR 97220 

(503) 257-9464 



SANTA ANA 

1 300 E. Edlnger Ave. 
Santa Ana, CA 92705 

(714) 547-6424 



SUNNYVALE 

1054 E. El Cnmino R ... 1 1 

Sunnyvale, CA 94037 

(406| 243-4121 



TUCSON 

4518 E. Broadway 
Tucson. AZ 35711 

|602] 881-2346 



3D 
O 

I 
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CIRCLE 10 ON FREE INFORMATION CARD 
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MORE GAIN 

THAN A VARACTOR UHF TUNER 




We star* with a Mechanical UHF 

Tuner, add 2 colls and a diode, 

then peak it on our Spectrum 

Analyzer for maximum gain. 



Frequency Range 470-699 MHz channels 14-63 

Output Channel 3. Available on request: 

Ch 2 or 4. 



DESCRIPTION PRICE 

Modified Hrgh Gam 
UHFTunqr J15.Q0 

Pre* Drilled circuit 
board, screen pnnied 
layout, soldrmasl on 
Toil side, needs only 
one jumper S1 7.00 

Complete parts kit 
includes All resistors 

ooj pee 

Potenliometera 1 1-5K. 
3-1 OK). Power 
Transformer (iA,-34v>. 

Panel Mourn 
Potentiometer [l OK). 
Integrated CitcuiIS (7), 
Diodes [4}, Vollage 
Regulator. Heal Sink. 
Eleelrc-yiic Capaolors 
<&). Disc Capacitors 
(3 5K Variable 
Capacilors|4|.CotlM 
wi!h#26wret4J,lC 
Sockets (4-8 pin. 3-14 
pin). Speaker (4'. 3 
oil Standoffs. 
Hookup Ware. AH misc. 
Hardware and the 
most com pie I e and 
comprehensive 17 
page instruction 
manual wo have seen 
AH Hems individually 
packaged . . $80.00 



When o rd n r i n g 3 

aboveitcmi $110.00 

Order 5 each o t the 

litems $ 95.00 sot 

Order 1 each of th* 

litems $ 85.00 sot 

ACCESSORIES, AMPLIFIERS 

A02 New 2 stage 

28 db gain 

amplifier KiiflS.OO 

Assembled S 25.00 
A03 NewMdbGarn 

Single stage 

amp 5 10,50 

Assembled Si 5, SO 
A04 75-300 ohm matching 

transformer . $ 1*15 

F-5S Coanial conneclors $ 0.35 



Mail order only. 
Send! check or money order to: 

GILCO INTERNATIONAL, INC. 

no. Bex sat 7, 

Coral OaM**, Fk 33124 

Tel. {305) 823-5891 For COD orders 



Minimum order $25,00, 

Add 10% shipping and handling. 

Florida orders will not be accepted. 

For orders ewer $50, Add 5%. 



MICROWAVE TV 
CONVERTERS 



MODEL DCV-l-A 




COW* CQWVERTER/ANTENNA 

COMBINATION 



• 2 MICROWAVE PREAMf STAGES for ihuimum. pin 

• ONE PIECE CONSTRUCTION wnplifm MTfulLititf 

• ALUMINUM AND ZINC PLATED STEEL lot cbrMxhcy 

l SUILT IN Aj6 SWITCH with mm th-m M 

• 2,1-J.fl GHz Cortn Ml htm, somm*ne*l w*d ITFS 



Vhh «P m,<ovm«n| in youni wlh SUIT HWW bCV- 1"A. TwO pwnp IUbJH UU^W 
With iht vpgi «niKVl4/hCU4inf f^Wn* • typical tm*ni •*" of 5340- 



YOU GET: 75" I 

J" fumpar 
300 ohm mMchmg Irmilnnnw 
dUHMd mttructwrw 



LIST - *17LD0 

ONLY 

SI 49.95 

lNTflDOUCTOHY PRICE 




WE CARRY A COMPLETE LINE INCLUDING PARABQLICS 



DEALER INQUIRIES INVITED 



MARKETING CORP- 



1823 ROCK AWAY PARKWAY 
BROOKLYN. H.Y. 11210 



212-531- 
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FREE! 

1982 

DISCOUNT 

ELECTRONICS 

CATALOG 



JOIN THE PAK! 
Send tor our Free catalog and become a 
member of our exclusive Pak. Our „ . 
members receive Poly Palis' 
exciting catalog several 
times a year. Wa olfer: 
Penny Sales, Free 
Premiums and Low. 
Low Prices on a wide variety ol 
Electronic Products such as Computer Periph- 
erals. Integrated Circuits. Speakers. Audio 
Equipment, Rechargeable Batteries. Solar Prod- 
ucts. Semiconductors, and much, much more! 
Take advantage ol our 25 years as America's 
foremost Supplier o( discount electronics. 



RUSH ME YOUR FREE DISCOUNT CATALOG! 
NAME: 



ADDRESS: 

CITY: 

STATE: __ 



_ZIP: 



CLIP AND MAIL COUPON TODAY TO: 

POLY PAKS, INC. 

P.O. BOK 942, R A-3 

S. LYNNF1ELD, M A- 01 9+0 <| G 1 7 ! 24 5- 38 2 > 

CIRCLE 32 ON FREE INFORMATION CARD 



Limited time, Introductory offer! 

Assembled 
$249.95 




KIT 

$219.95 

PACCOM 8085 A 

TRAINING UNIT 

Rated Best Value by instructors! 

LEARN COMPUTING FROM THE GROUND UP! 

• Design and code microprocessor software. 

• Use logic and bit manipulation techniques. 

• Enter and execute programs on your own 
computer. 

• Understand microprocessor architecture. 

• Control programmable input/output ports. 

• Implement real-time interrupt and data 
transfer. Design your own micro-computer 

Comes to you complete: 

• Step by step instruction manual, operators 
manual 

• 8085A sub-routine manual, 352 pg. Cookbook, 

• 334 pg. Software Des. book, 190 programs. 

• Fully expandable, deluxe operating system 
Hardware Includes: 

• Fully assembled, • User determined BUS 
tested 8085A unit. system 

• CPU circuitry with • Wire wrap area for 
44 p i n co n n ecto r buffers, gates, etc. 

• Two EPROM sockets. 

1 4803 NE 40rh, DEPT 8E3B2 
«Wmon3, WA 9B052 

call 1-800-426-1044 TOLL-FREE 

□ SEND FREE INTRO PLUS PARTS LIST 



SCR SUPER- BUYS 



©FREE SCRAMBLER PLANS plus 

a brochure describing our new 
UHF-VHF Conversion Kit are yours 
just by sending us your name, 
address and a 20c stamp. 

© 9-INCH BLACK AND WHITE CRT 
MONITOR. Ideal for microcomputer or 
security use. 22 transistors. Designed 
lor excellent resolution. Frequency re- 
sponse — 12 MHz. Continuous DC 
restoration lor superior contrast. 

List Price $225.00 each. 
© UHF-VHF CONVERSION KIT. Com- 
plete with PC board; all required com- 
ponents: cabinet with speaker; and 
comprehensive brochure tnc!. sche- 
matic, board layout, mounting and 
hook-up diagrams, parts list and 
assembly and set-up inductions. All 
parts are industrial prime quality. 
©NEW ZENITH ZVM-121 HIGH- 
LEGIBILITY CRT MONITOR. Features 
12" green phosphor CRT. with 15 
MHz Bandwidth. 40 or 80 character 
widths are operator switch-selectable. 
Fully compatible with 80- column 
Apple cards, etc. 

© MITSUMI VARACTOR-TUNEK, 
Channels 15-82. Modtlied lor kit uts. 



Standard versions. 



FREE 



Our 
Ficlory 
Direct 
Price 

tt65oa 



Our 

Own 

Fimouj 

KM 

S 119 95 



Our 
Factory 



S 117 0B 

s 30?° 



s 28 



00 



SCR 



f714]587-B8B4 • (213JSBB-7SB3 

ELECTRONICS INC. 

5303 Lincoln Ave., Cypress, CA 90630 



S10.GO MIM. ORDER HANDLING/SHIPPING J5 .DO 
Pay by CHECK, M.O., VISA, MIC. C.O,D. 
UPS ANYWHERE IN CONTINENTAL U.S. 
Far Fric Buyers Quids Citilog. Circlfl No. 79 



CIRCLE 33 ON FREE INFORMATION CARD 



CIRCLE 3S ON FREE INFORMATION CARD 
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CHANEY 

k ' electronics inc. 



Minimum Order S9.00 
Please include $1.50 for shipping (UPS) 
We accept VISA and MASTERCHARGE 
• EXTRA FAST SERVICE 
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P.O. BOX 27038, DENVER, COLO. 80227 PHONE ORDERS: 303-781-5750 



TEACHERS AND HOBBYISTS 



Chnney Electronics ha; begn providing q-yility electronic hits for high schools, Inch Kficoli. 
unl vcs iti ej and hobbyists to r over 1 years and wo fropa you will join the thousands of smisheu 1 
Chi rwy Elecl f on Ic kit bul Idera. All of our hits contain a qua lily ei c had a n d dri I l«d $ Ems epoxy pc 
board, 111 rvBDeaiary electronic parts ijexcepl as noted on □ Tew hits) and easy tO unde island 
assern bly i nsi ructions. You provide b b.i lie ry for the battery operated kill and if desi red you may 



wiah to provide • case We recommend thai you use a low wnltao* soldering Iron and good 
quality rosin, core solder wh*n assembling your hit*. Holding aurkil&ia both rewarding and lun 
because lh#y art? thoroughly tested and designed go that with proper assembly they work the 
first limel II you have any questions please call or write: we are here to assiil you. 



TIME REACTION TESTER KtT 

ii you ever thought that your i*n*# u* timing *n ijoki 
n* r ti m ileciromc davr c« tg pre** i v A LED 1 1 1 hei at ■ 

pre* iH interval and you at* 10 pu*h a button at the 

moment it n to llg*U it your timing n good Ihe lad * 
on. it not In* LED conn nuai 10 llaih Sua or board! l 
OpefahM on 9V balEary 
Cash JAM 



ELECTRONIC "COIN TOSSER" KIT 

ThiiftiilB*tvr*iani+ieEronicw*yro'"ioieicniin- Puihlfte 

button and a iptiki' click* while 1wo readeuli Hash r 0" 
] mflT Ufa rttO electr&r"i»calSy rfcplaci-ma-IDsiing ol icc-r, 

nnamM,»pQflinfl»**iU,ar(; Qp*rete*on 9V ballery Size 
| Of pOi-fl lV*" ■ jw- 

ceJM st,as 



tSfci 



SUPER LED FLASHER KIT 

On* at our m sal oopvlir B>tplay im this toui a perlici Ice 
uh m robd prp)»C9i Simp** 10 builtf kil lailurn 1C 
I'C'j il ry io *itemiE»iy mm 4 LEQS 3 nbXI yeflow end 1 
green Produce* ■ brrgiil and eelonul disfrtiy Operate* 

- ~" ballary Sim pi board 3" x 2". 
CMW M.tl 



120VAC VARIABLE STROBE LIGHT KtT 
CampleE* %'i> at; In rati alrobe Itghl k.l produce! bnlrium 
fiHha* ol light fof pert**, dancei, d *p L iy diicoi, tk 
Ooofilvi 1rc<n ntndird 1-2DVAC Haliibla dtt.gn 
ihEwuiidi ol lh««« 



Rc-n^jii-i i- yi l svi sht ■•non riaihh.fcp Onrail via ot 



^ 



r9. 



C'jfflpistsij board ST. 
CJ071 J7.-M 



! rw x 5^^ 



^ 



<^- 



SINGLE CHANNEL COLOR ORGAN KIT 

Swnplct to bulk! hit i#m SCft 1o- Hiifn CrwiUmat !re» lamp 
Id ih* boat ol mwuc. Cennacl Ihit up to your aiarao « radio 
■/id walch IJw duplay OfiaratHtrom 1S0VAC trtd 1bi.1u r» 
j i; j-n iifjl Iranirqrmer Ipr ns'iii^n and impodinw " 
rratcheno So* ol boud T x 1* 
cuti ia.se 



GREEN NEON WINKER KIT *. 

7 hit long i.™ itv^nin now hai a naw iwiil Wa have \ ,, 
dailgnad M rnin g<«an oawvi mitiad or 1ha uiuil erarkga 
y'S, Qtow typ* Faatum S grain naona rhai ranutomhr Hash 
PrOwi>d*s a u.T^iM d splay n Ih* di" Opqrijrt an 
sundird iJOVAC Sv* a* bovt * H " ■ ? fl" 
C«H h.73 



3VTJC ELECTRONIC 
WARNING FLASHER KIT 

Ttlii pom ble baT!(Hy op*ral*d dav-i» conlirtuotrily vmili. 
our»U nl 1 inlanM hghl il 1,'ijed rapatiEioiwala Can btfttn 
tor oraat ditfancH makmg n a graat later? denca lor 
' blcyci* rtdtn. tttn hAen. fieadan. tvnpcn. etc 
TramiUorLEOd mi uhi high oinpui XF-Jituvon tiainiuto 
CkparJlnipnavDCrtwoT iVtaWanMl 5i«orbo#rd fflt/l 

irw 
Ciairr >7.ts 



ELECTRONIC WHEEL OF FORTUNE KIT 

Vary popular {jiffi* davica 1 PuUi iiw ihm buiion and a 
briohl icd bi i I L El/fa I ii^paar Ic- spin ground Ian nurr b«n T 
gaming ip*«d aa you hgid im« button down whr you 
rtmH t*w button iha atacirooic oil I jppaifi lo HQWdo*o 
and linally camaataa abop on one numbar An ih« bait ipim 
a imi'l ip*ikar <[? Ii w. Eitking sound in lynphrpnizaEion 
Un.l oprraEH Ironv &V CatLn^ S'.-fl O" DO*rd ? »' a £«" 
Cstut Si.at 



SOUND EFFECTS GENERATOR KtT 

i txcstingawiindBrractiiiiliJi*ithapoputarTIJ6^ , J'?chipEo 

J - ^"i g^^ devcrpp phnor. loeomonve. i^ran Iwaeting bird, orgin. 
~~'" ' 1*J modal T, -ape aoundi Uhi d>p twiith lo* jcmpl* 
— *?.^.... ^— ^ prl0/r"n"njn|| o^ I'm gpnaraEor A programming chail -i 
llii I'a aaS) included 'or many diErerenttMind|i The ■ ilprodvCeifJIPOd 
Br ^"" "P wiume ia3 tome !ro*n y ipeekar 
K nV bvtlary Eneod board 323" 
CMir t ii.« 



Opa'acei \w* «V 



HIGH POWER 120VAC STROBE LIGHT KIT 
VanaMa rua h>gh powar utabc iighi hmiUi m t-j- 
■EandMrd 13QVAC b-il arcepE producn. haihei miry 1: mn 
mot* brilhanE Th-i kif hia Tani&l* rail t-onKol l"d ut« I 
y,t-* xenon. hom*alte* rkuMuEie Thu kil alao incrwdaaa 
rehactor ta< itn riunEubc Oparai«i Urom lundara 
t2WAC OvmUl i,n ol taam A VI ■ 3-W I 

caiti sis.h 



tJVDC ELECTRONIC STROBE FLASHER KIT 

Thu HI Ii similar lo 0«r 3V Warning; FL«ifHjr. ho~*Ter 1| 
raejui'aa SVDC lor eearai«n and p'oowcai an even 
bnghiar Huh Ahhough uppliad mih the XF-a atraighi 
hHhtwpa «l can av«n po»* rM ooHonai ivnwhoo 
niiMwpa. Xf-a Thti uniE nujket ■ graail m1*It df<zt or 
artenhon gatUr Can alao be uted wlh bptional adapter 
S'ra- ol cirruit bOaid 3T i 111" 
CHM tf.H AC ADAPTER C»0< $1,*9 




PHASOR GUN SOUND AND LIGHT KIT 
Hi.'«iii..n{H(in which miiL*t an e^cfient im1 proiaci 
Uki ipaciEl >C flirimgi&n Trin-uitEir and LED Eo produce 
"ouUf Ipac* phJiOi gun" lounrj and llillung rid" lighl 
uiti ? ipawtpr md iruii an board Operate* Irom 9V 
battery Suaorooeirg rnj" 
C44H U CO 



©^ * *"[]•% ,:h " ,w ' lcS, ' 

-*™^ * aULndard t3 



EXECUTIVE DECISION MAKER KIT 

Hcnka in;1Ki wy IO bt.ld t I which is lun to um Ci;i- 
n*td lo make «i " importanr' o*c> iron jUfl opemlc 
and one oi two neon lampewili atiy on Featurea 
" Ump an4 otwg* 'no" i*mp omrjitet irgm 
1 :■.:.'.■ *c Sua ol board : < ■■ 
c*s ii i: n 



3 CHANNEL COLOR ORGAN 

Vary popular s ehannal color organ oau*at iighnof your 
ich-OHce lo riuth to Iha t*ai or tui.c Ma* 3 dillarenl Mlar 

stapai lor low. m#divim and rugh notae fiarurei k-.*' 
Eonlroi and 3 atpirn* AC oudeEi lo cunneci Chfiitmti 
lightf. lamp*, ate Ope re in From iJc-vac Size ol board 5" 

■ r 

C4S3Q f».« 



AUDIO OSCILLATOR KIT 

Vary uha'ul lor da mom I ill Km Or lesEing spei^rn air- 
phones, elt lti| pr oduoe* p*W«mt tone nth in humhpoic* 
Fealuraa otripvt traniiormar lor coupbng to ipeeka* ol 
your choK4 Two trtnuuor arcwii is umplt eo ecnjaruCE 
Opera lei from 8V battery Htquirea apeeker Sue oi bono 



CeSn 



tJ.W 



STROBOSCOPE KIT 

Riliibla IC d*s.,-r. in Tor tnw In pnyitcs ■sp*rimanl». 
i rpubieiPiooli iig or demoftatrating optical phenomena 
Optical iy itopi motion or Tint, wnaeli. pul l*yi. Hyvheali,, 
*K. Tha ilra&CTUJcpa OChtxEm rVOm slandardil MVAC and 
tuUrn bnght nn«ri flasfi '.uae and lC doiign 
CoJ^inijouiiy tan»Dle Haih rata Iron H3O-5CO0ftPW Size 
ot board S5" jc4.75" 
C4AT0 $».M 



METRONOME WITH SOUND AND LIGHT 

One ot our moat pgc-^lir hit* ik>*h ha* a ww Inturc Hoi 
only doaa -it produce been in prec4etime but Uto it Haihai 
■ red LED m i me Fattwm wiaHa control and imall 
Fpeakrr Tbn Hit n p*r1 K! tor muiiC praclita and <■ aaiy 10 J 
buiW Ciperatai Erom 9V baPery Sue ol board V*3" 
cessj ta.so 



DIGITAL POWER SUPPLY KIT 

ftijg ljI*I kI power iuc ply. pineel Tor T Tl orCMOS r i c y.ti 
Ragulaled ouiput voltage ii 9VDC. MtKttnum oulpirl 
currant ii 50D amp F*Hurnas tuHd input, naon inrJltaior 
ligrtl end IC rorjuUEpr K it g?*» haivy {toty Irartilormflr Ipr 
m pertormBnca Operatee Irom standard 
tZGVAC Sin o1 beard. 2" * f 
cwsQ st.se 




46WS PHOTO STROBE FLASH KtT 
Hi'i's your chancs 10 make a quality high power limb* 
Ham ii-if your camera Cm ahw be ueod ai thi master 
ilroba w<th any ot 1he i4avt tile Feature* quality tornQ Me 
iiFi-phi tlashtube, heavy duty photc-flaaltcapaeric-r, neon 
ready ught, EranUHotii**" mvenar circialry end inullar Tjt 
cord lor connection lo cemere Openitee Irom A 3VDC lo "^-r 
■TiVDC Slit ol ooard. ] >!5 
CA41I JlLlS 



AC TESTER KIT 

Tins krt If perlec' lor teelmg AC pullet* or determining 
which br*aa»r oserjle* a particuiarouUat There'i no need 
to be i r* tha tatna room ai the unit ermti a penet ralmg ton* 
aa long aa AC I* pnunl Failurac greran OS tnghE and 
pifzoei«ancloneBi*ninacompac1un^ Bjzo or bcujrd " 



ng Hj 

Z0T 



DUAL LAMP FLASHER KIT 

tJlln r-rii i1 v ia limp llasAar kil ustis Itny grain Ot whcAl 
bulet and IC tD Ttllh ? bU>be 1 1 iX umi I imt or alf e i na I -ng 
Umt produce! b4ighi minei and can be used on modet 
pianis bovli. HienEion geitart, warning iighsi. etc 
Op*r*iea 'ram (V beir«ry s-« or bceud. l?i r 



SIGNAL INJECTOR KIT 

Signal injector* era UteM Ipr KoublaihMMi ng all types or 

radioe. ampi.iier*. tuntrt. elc Thu »imp4e lo build. 

^^- ^- ttanauHc-ruad kit produeea an output lignat nch m 

P £&&-{,/ hirmcriic* Eveiytijal fciEaiulEail bench»hO*rldhJvaor»eol 

-i *^ — "^wjf^ the«e Smelt use mow* uae ol compecl utet il deaured; 



Oporatae Irom JVDC. £*» oi board 
CASta 



TRI STATE LED FLASHER KIT 

Sampta 10 built* kit tuluph tliihi i a m-itt-te : rd T hi H .1 hai i 
Innrner control Which can bo rotiled to pfwnd« 

conunuoui gtaen, an*rnabing red/graen. or conlmuotit 

rad Kit lai.lu'-n iC crcuifry and |u-nba In-slata LED, 
whi^.e^reri though it'ionh/atwo**id' device cenheihreo 
or green Op*ra1*i trom sv battery Sue of board l *~ h i" 
PISH Jz.vS 



AC FAILURE ALARM KIT 
Hne you trv been lata ba&avae i-"# AC wanl o" and your 
ctodc radio didnY wopV. watt that need not happen agam! 
STmpJy plug thu unit Into the wall oulJel and il lha AC goaa 
cm ii* unit amtli e lone feature* green ready i-bn and ' 
pi*£oaiiiCinc rorva device Operate! on ttV batleiv Size oi 
board zj- a I j- 



FASCINATION STAR KIT 

___ If'roducee an "Eipioding Star" visual -tHm uimg M LCDS 

ET^. and fC ctrcurtiTf The center LEO light* 'inl u*en me neil 
Pf^i^ group Ot LEDS light and then another h| hgnr* until the 
ric y ouier edg/t c I trta star : .gnu up The ptoceia than r m ifiaa 

-Ha. t Qraal Bttenllon gatlir lOr gi.me iKmi Oncos etc 

Opcratea irom tv battery. 

CAUz flB.K 



K 



sllv* alrOb* n 



IC WATT SIREN KIT 

Thfi k>E ■* pedact lor u** m burglar i ■«.> m», pime bxi Horn, 
attention getter*, etc. Kri prpnefcta ■ loud UMrnaEing lone 
ouEpul Uae* two tC'i end a power |r»nn*ior to provide 
teHabte pertoitnance Feature* variable icvnd Eontrol end 
5 lo 13VDC ooaratlon Haquirea a ohm apeakar Sua a\ 
board ii" * 1 i~ 
C404* I5W 






SEQUENTIAL LED FLASHER KIT 

Th.it an cornbn*** CMOS. IC crrcuilry and 10 |umt» r*r> 

LEDS to produce a unique mnjH diipiay LCDS 

continuously light Hquentlally irom nghl to lah Eiiy to 

build kit makes a great OOn •rer*4l Ion pw;a and illul^ 

gptlar Op*rHns Tram SV ballery Sue Ol board JH" i 

1S" 

CA4S1 M.7I 
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LIGHT SENSITIVE SOUND 
GENERATOR KIT 

Simple to build kit createa a tonewlKh van*: depending 
on amount or ligM UMI CDS call and IC CirCuilry to 
prpmde this unu*u*l eflbO. In toln dpfknei* me unil u 
maul ai Ught mcree tei the unn goei trom a clicking aound 
to a loud! tone Uea* " 
bailary 
c:aic4 Sa.H 



^5 



100WS SLAVE STROBE AC KtT 

Tnn kiE ii umilir in ooaiatlon to the DC ilavt strobe, 
ho we ' re r | Itui uml if more then double Inr light power 
output Faalurea heavy duly 'hhhium nathlutxr. two 
haasy duty photoriath cape, neon ready light, aoUir cell 
■amor, in fl manual UVt OuttOh Qpe»ic: fan 13DVAC 
StfO Of boerd 3 6" > *" NOTE Tfua lul Et KOT lo: 
bacjnnara imci due to the power ol ihe ilaah. haxardou! 
pot*iM mi eie prawn i 

CAA91 JM 91 



LED FLASHER KIT 

Easy to 5u; Id luncl iDnal kll l se i Eha imizing US limcf IC to 
„' ertamiteiy naeh. a red ■ r-5 green nd the kr| mai.ei a 3 re »i 
ettention gettar and can be u*cd >n roboti. warning i- j h n 
ouiar ipace modaii convontion tyidgai. e:c Opamaa 
from i 10 BWDC. Stte ot boerd 1 5- ■ i"W 
csa*7 Szat 




JEWS SLAVE STROBE DC KIT 

SansnEjina Have unn Hainan m ivnchronLiaiion mth your 
master slroba Parlacl way 10 obtain more light For portrait 
prcluree Compirabie un«tt sell ror many lime* ihi* low kit 
pne* Faalurea quainy long lilt itraight riaihtube neon 
ready iighi, aotu call sanicr, hnvy dut^ phoioriam 
MSiBcilDranOfransj|tonre0inhiinercircui1 Op*ri1**from 
ASVDC to 4VDC S>i* ol board if x 1ST 
C*a» 11* H 



PHOTO SLAVE TRIGGER KIT 

Probably the mo«9 l*f.lic.->e llavt irtgp*- 
Not a tfet tad by ambient light Uuchiupemr 
typ«i This k'E can operate Horn " " 
Sunpey connect *hutlpr oonJ 



1 ar*o luam s\z* 



om bounce ot indirect nam 1 "*i i^_ 

(irKludad|l^Mi»!tfOb*thal \ fcjlJ^S 

i (he maiter Urqbei* lirad ih* \_^,^ <url*5^ 

tf* or beard 1 S" 1 1" V_J^- 



NEW KITS FROM 
CHANEY ELECTRONICS 



> 

33 
O 

T 

CO 

to 



CIRCLE 12 ON FREE INFORMATION CARD 



115 



HITACHI 

30 MHZ DUAL TRACE 
OSCILLOSCOPE 

AT THE LOWEST PRICES 
YOU CAN FIND! 



• Signal delay line 

• S" CRT 

• 12 ns rise lime 

• TV sync separator 

• 1 mV/divlsion sensitivity (max.) 

• Vertical magnifier (xS) 

• Sweep magnifier (xlG) 

• X-Y operation 

• Front pane! trace rotation 

• CHI. CH2, Add. Diff. display 
modes 

• "Z" axis (intensity! modulation 

• Two years parts and tabor 
warranty 

• Two -X10 probes included! 



Model V302B 

List 995.00 

Sale 815.00 

See below (or freight allowance 



15 MHz dual trace 

AN EVEN GREATER VALUE! 




Model V152B 

List 735.00 

Sale 599.95 



5" CRT 

24 ns rise time 

TV Sync separator 

1 mV/div sensitivity lo S MHz 

Vertical and sweep magnifiers 

Front panel trace rotation 

Five modes Of vertical 

deflection 

Two years parts and labor 

warranty 

Two -X10 probes included 



O 



O 
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ALL OTHER HITACHI SCOPES ON SALE 

50 MHz. 100 MHz. 35 MHz. 20 MHz. Call for details 
Also available: 
Leader Instruments. Beckman. Univott, Fluke, 
and other quality test equipment 



To order call toll free: (800) 423-5336 

In Calif. (800) 423-5336 
Local, Alaska, Hawaii (213) 701-5846 

^■^k B|^BV A DIV OF ALLIANCE RESEARCH CORP 

ORLV Electronics 

18215 Parthenia St. Northridge, CA 91325 



TERMS: All items Are subject to prior sale Limiled quannty on hand 

Payment Visa Mastercard accepted Exact treighl and insurance will be added 

COO orders accepted from recognized businesses. 

Prepaid orders: Pay men t must be made with US currency Orders paid wiih | 

personal or company check will be held for check to clear 

Free freight policy: Prepaid orders paid by cashiers check will be shipped UPS I 

freight tree to any point in theconiinental US (Alaska Hawaii, Canada excluded 1 




BUY of the YEAR!!! 

Parallel, TTL Input WORD PROCESSOR 
I/O "Selectric"® TYPEWRITER/PRINTER 

The manufacturer put em into storage to 
deproaate 'em. Now they're FINALLY 
AVAILABLE " Removed from wcrkm a 
systems , these fantastic meetings have 
buttt-m driver and decoder circuitry and 
rake TTL level 6-bit character, plus 4-bit 
function input signals.,. Easily driven by 
most anv micro . Use as a typewriter (with 
minor repeal' circuitry} or as a KSfl l.'G 
printer or both. Requite?. ff5. QQHz for type- 
writer motor. 5 VDC for TTL and 24 VDC for saionotds. "Table lop' sty fa case. Each 
"Selectric"" I/O roach i nc is compters a n d I n ope ra lions.! c ondition t I ncl udas schematics 
data, case, platen and ribbon (Type element nol included) 

New Type Element *21.00m. I/O Se.ectric * 39 9.00** 

Add S20 lor Packaging and Handling . Pa ¥ Shipping on Drikvtry 

WORD PROCESSOR CPU ASSEMBLY 

Linked to and used with the above machine, this una 
completes a system which originally sold for over 
$3000.00 each 1 Features Include: standard cassette 
deck, auto centering, auto repeal, auto underline, 
suppressed notations, record/ playback, auto 
merge, editing, margin adjusting and much, much 
more. Parts include tape or "mag" card deck, 
cabinet, fans, power supply, mother board, 
connectors, cables. LEDS and more Worth much 
more than our price lor the parts alone, Includes 
schematics and data. Tested and functional 

Only *1 99.00.ii. 

Add ISO Tor Pkg, an-d Handling - Pay Shipping on PUtvtry 

Additional Cassette or 'Mag' Card Ass'bly 

Add-on package includes everything you need lo 

add on the second deck. Easy to retrofit. 

, Only »1 99.00m. 

New, Unused Cassettes or Mag Cards 

For above Word Processor 

TapeCssselte *7.»fl«. t 10/*G9.00 

Hag Card E 2.49t«,> 10/H9.00 




W* Olttr Nwv and U wet FLOPPY 
DRIVES. DISK DRIVES. PRINTERS. 

4 MORE al BARGAIN FRICE5W 
Aak lor our Lattil Flyer Lliling NOW! 



Computers, 



peripherals, 
Unlimited; * 



WAREHOUSE 
1B OnMitt 5F Haverhill Mla» 01830 

MAIL ORDER 

Bo* ?04 Nr*lnn. N H 03856 

TELEPHONE ORDERS 

617/372-8637 
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A Components Express, Inc 

^a? Have you KiSseo your computer lately' 7 ' 

1380E Edinger, UmtCC Santa Ana C A 92705(714] 558-3972 



BROAD BAND MICROWAVE 

RECEIVER SYSTEM 

1.8GHZ to 2.4 GHZ 



only 




P o M 



mm. 



ALARM 

o 



Wtth built-in-converter to channel 
2, 3, or 4 of any standard TV set. 



• ISO Ohm lo 

300 Ohm Adapter 

• 60 Feat Coax Cafcle 
with Connectors 

• 3 Feel Coax Cable 
with Connectors 



RANGE: 
SCOPE: 



• 24" Dish 

• Feed-Horn Heceiver 

• Mounting Bracket 

• Mourning Clamp 

• Instructions 

• 300 Ohm to 75 Ohm 
Adaptor 

Line of srght to 250 miles. 

Will receive within the frequency band from satelites, 

primary microwave stations, and repeater microwave 

booster stations. 
CONTENTS: Completely packaged in 19"k19"x4 1/2" corrugated 

carton complete with Mat 
WARRANTY: 

130 days for all factory defects and electronic Failures for normal 
useage and handling. Defective sub assemblies will be replaced with 
new or re-manufactured sub assembly on a 48 hour exchange 
guarantee. 

This system is not a kit and requires no additional devices or 
equipment other than a TV set to place in operation. 

Dealer incjuirio-s indued 
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FUJITECH AUDIO KITS 



LATEST AUDtO TECHNOLOGY 
FROM JAPAN 

Model A501 Power Amp 

' Pure Class A 25W ■■ 25W 

■ Switchable to Class AB 100W +■ 100W 

* Switchable to Bridge Class A 100W mono 

* Switchable to Bridge Class AB 300W mono 
" Frequency Response 5-200KHz (-1dB} 

* Signal-to-Noise Ratio 12Qd8 
' Non-magnetic Chassis 

* "Out-board' comprehensive protection 
circuitry 

* DC circuitry with limited use of NFFJ 

* High Efficiency Fluid Convection Cooling 

* THT) under 0.007% 




$299.00 



Model A502 DC Stereo Control Center 

■ Direct DC coupling from Input to Output 
' DC servo circuitry 

" Cascade FET Input in all stages 

■ Separate Moving Coil RIAA amplifier 

• Distortion below 0.005% (3V] 
' Max Output 15V 

■ Frequency Response 2QBz-2QKHz ±0.2 dB 

* Maximum Phono Input 

MC = 16mv RMS [1KHz) 

MM - 270mv RMS (1KHz) 
' Built-in Headphone amplifier 
' Relay Output Muting 




$349.00 



Model A1033 Integrated Tube Amplifier 
* Latest Japanese Design 

■ Distortionless Output Transformer using 
special winding techniques 

' Most circuitry on PCB for easy assembly 
and humfree performance 

■ Output 30W x 2 Ultra Linear 

(Switchable to Trlcide) 
15W x 2Triode Output, 
(near class A performance) 
' THD under 0.4% 

■ Frequency Response 30 -30,000 Hz (-1dB) 

' Separate P re-Out and Main- In KIT ONLY 

$499.00 




$499.00 



Send $5.00 for each assembly manual, 

refundable with order. 

Monarchy Engineering, Inc. 
380 Swift Avenue, Unit 21 
South San Francisco, CA 94080 

Visa or Mastercharge acceptable. 



INTRODUCING OUR NEW 

STVA 14 ELEMENT 

CORNER REFLECTOR 

YAGI ANTENNA 




Features: 

• LONG RANGE 

• 14.5 dB GAIN 

• SELECTABLE 75 or 300 Ohm IMPEDANCE 

• NARROW PATTERN for adjacent 
Interference rejection 

• ANODIZED FINISH 

• STURDY CONSTRUCTION 

STVA-3 14.5 dB Selectable Comer Yagi 

CutforChannels60thru68 $16.95 

STVA-4 14.5 dB Selectable Comer Yagi 

Cut for Channels 44 thru 52 $16.95 



VTR ACCESSORIES 



SIMPLE SIMON VIDEO 
STABILIZER 




Model 

VS-125 



Simple Simon Video Stabilizer, Model VS-125, 
eliminates the vertical roll and jitter from "copy 
guard" video tapes when playing through large 
screen projectors or on another VTR. Simple to 
use, just adjust the lock control for a stable 
picture.Once the control is set, the tape will play 
alt the way through without further adjustments. 
Includes 1 2V power supply. 
VS-125 Video Stabilizer wired $54.95 

SIMPLE SIMON VIDEO 

SWITCHING BOX 

Model VSB-300 

The 

Affordable 
Video 
Control Center! 

Excellent in isolation and no loss routing system. 
Simple Simons VSB-30O Video Switching Box 
enables you to bring a variety of video components 
together for easy viewing/dubbing. Also you gain 
the ability to record one channel while viewing 
another. Unit includes two F-type quick connector 
ended cables. 

VSB-300 Video Switching Box wired $19.96 




SIMPLE SIMON ELECTRONIC KITS. Inc. 

7+11 SWD PARTS KITS 



MITSUMI 

VARACT0R 
UHF TUNER 

Model UES-A56F 



$34.95 

Freq. Range UHF470 - 889MH7 

Antenna input 75 ohnu 
Channels 14-33 Qulpul Channel 3 




I VT1-5W 

: rai-sv: 

3 TF7-5W 



It L4-SW 



12 ICS-SW 



I] Sfl-SW 



mitt 

Yaiiclot UHF Tumi. Modal WS-A5SF $34. IS 

Prmrtd Circuit Board. Prg-Drilad 18.55 

PC 8. PattMlmMHi. 1-2CHC. 1-IK. and 

5-1DK ohflll. 7-rMCtl 5.95 

4 FR35-SW ftnriur Kil. U Wan. 5% Cuban Flint. 32-piatai . 4.15 

5 PII-SW Pome Tranitaimat. PHI-1 17VAC. 5EC-24YAC. 

250ma 8.15 

8 PP2-SW pantl Mount PotantiotnalHt and Knobi. 1-1KBT 

■nd 1-5KAT WS«ittll 8.18 

7 SS14-SW IC'f 7-pct, Dlodais 4-jres flmulalDre --F" 

tt.il Sink I -p*a 23.35 

8 K9-SW Eiwaolrtj: C lienor Kit, 3-pmcu 8-95 

9 CC33-SW Cstiir.it Obi Capatilot Kit. SO W.U., 33-pwn. . . . 7.18 
10 CT-SW Vs.'iol* Cmmic Trimmr Captttot Kit. 

5-BSpld. S-rwfl 5.35 

Coil Kit. ISmtn 2-piatB, 22lths 1-pwca |pnwDund 

indudm] and I T37-12 Fanha tciind 

Core with 3 h, «t #16 witf S.00 

I.C. Sockets. Tin inlay. 8-pin 5-pitul 

and 14-pin 2-p«=tK 1.18 

Spaakat, 4x6" Oval and Prcpunthad 

Wood EiKloniri 14JS 

14 MISC-SW Milt. Parts Kil InclasjK Hatdwin. (8732, a '37 

Null, b flollii. HoofcoB Wirt. Ant, Tatnu. CPDT 

Am. '■.■. 1:1. -'::' FiDihnJdnr. ate. 1.9S 

Wliin Ordatina All Haw. (t thru 14). Total Piica 131.11 

lllilJJ.'i^WFA'g ffllJrfri.fcMilillaM 
ZYZZX 

VHF-UHF WIDEBAND 

ANTENNA AMPLIFIER 

MODEL AL.L-1 

50 MHi — 900 MHz 
12 dB GAIN+ 0.5dB 

A Revolutionary New 

One Stage HYBRID 
IC Broadband Amplifier 

This unit is not available anywh ere else in the world. One unit 
serves many purposes and is awa (fable in Kit or Assembled 
form. Ideal for outdoor or in door us». Input- ampul irnpa dance 
is 75 ohms. Ampl<iT.&r ■«■ eludes separate ca-ax feed power 
supply. Easily asfiembled in 25 minutes, Ncrcoilg capacitors 
etc. to tune or adjust. 

Al.L.-l Complete Kit with power supply $24.95 

ALL'1 Wired and Tested with power supply $34-95 

Our New STVA 14.5 dB GAIN, 
14 ELEMENT CORNER REFLECTOR 
YAGI ANTENNA 





5TVA-3 Yagi/ 

14.5 1£. 75 ohm. Chan. 60-63 . 
STY* 4 JaotAfflanm, 

14.S dB, 75 ohnvClm 44-52 , 

\/ STVA-1 VigiAnma.ll.SdB, 76 ohm, Chan. 42-S4 . 
f STVA-2 Ya»Ai*ma.tl.5iB, 75 otoi.Chaa 20-28. 



. $9.15 
. $9.95 



RG-S97U 15 obit Una Ltua Cm Crtk! 3 Mffli 

F-59 Coaxial Cwtmctora. « .' , .39 

MT-1 Special UHF 75-300 ohm MatcMno Tiamlotnui. la 1.48 

Mil HMfWICW«itc^VHF-W-FMAnnmn.yiin(Jfal6t . . . 24.9S 

ALL. 1 HYBHIO C WSdaband VHF-UHF-FM Ant Amp. AaianMed . 34.55 



Available by Mail Order Only — - Send Check or Money Order To: 

«b BB ■■■ !■ I I 111 ■ I II ■ ■ ■ I m—jtrU B 



SIMPLE SIMON ELECTRONIC KITS!" Inc. 



Calif. Orders: 

3S71 S. Valley View, Suite 12 

Las Vegas, Nevada 89103 

Tel: (702) 322-5273 



All Otrtsr Orders: 

11850 S. Hawthorne, Bh/d. 

Hawthorne, Calif. 90250 

Tel: (213} 675-3347 



Minimum Order: $16.95. Add 1076 Shipping 
and Handling on ordats under $40.00. For 
orders over $40.00, add 5%. Minimum Ship- 
ping and Handling S2.00. Catalog $1.00. 
— VISA and Mastercard Acceptable — 
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QUALITY parts at 
DISCOUNT PRICES! 



FULLY AUTOMATIC RECORD CHANGER 
5SR 




FULL SIZE CHANGER 
B.S.R. MODEL C1W 
CERttllC CARTRIDGE 
PLAYS 53, *5 t 7B 
RPH REC0305 . . . . 
CUE/PAUSE LEVER 
ADJ. TRACKING FORCE 



RECORD CK6NGER DOES NOT INCLUDE BASE OK A.C. CORO. 

S 25.00 EACH 4 for S90.00 



4PDT RELAY 

i 1 Afli^CQlllcU 

■ 2* vail d c or 

$1,70 EACH 

lAHftE QUANTITIES MftMLA tl 
SOCKETS fOR PCLA* S5 MC* 



MINI SIZE 
BUZZERS 

i}4to 3 voll. 75«ea 

KITH WIRE LEADS 

lfljTto lulu 7S««a 
WITH PIN TERMINALS 

■_ 3 to 7 vol It 
WITH PIN TERMINALS 

75c each 




JOYSTICK 

PRECISION 
DEVICE... 
CONTAINS ■■ 

',Ci: CLNTER 
TAPPED ALPS 
POTS 

$4.75 each 




RFI/EMI FILTER 

FOR NOISE 
SUPPRESSION 
sS^jf C/Dl APFS'tOW 
RATE0:5 AW5 
2 50 VAC 

$3.50 each 




MITSUMI 

MODEL UES-A55F 
VAR ACTOR UHF TUNER 

FREq RANGE 
**70 - 839 mz 
ANTENNA INPUT 

j oo oms 
$25,00 each 
for S 2 20.00 




SPECIAL 

Q— 

1000 MFD 29 VOLT 
2 FOR $1.00 



FLAT LEVER 
MINI-TOGGLE 

5.PDT (ON-OM 

S AHP 1 120 VAC J 

CCK • 7105 M 

II 00 EACH [9 

10 lor t B.50 fl 

100 lor S75 00 ' 



SEND FOR A/EM/ 1982 
'©/ 40 PAGE CATALOG *<* 



COMPUTER 

GRADE 
CAPACITOR 

1700 mfd. 150 VDC S2.0C 

2 1/2" DIA X It )/lt" HIGH 

3.600 mfd. «k 

40VDC $1.00 * 

I J/8" DIA. X J" HI 

6,400 mfd. 

60V0C $2.50 

1 3/a" ou , x 4 IM * 
I2,000mfd. 40 VDC $3.00 

2" DIA X I> I/I*" HIGH 

18,000 mfd. 75 VDC $ 4,00 

2 1/2" DIA X 1 1/2" HIGH 

20,000 mfd. 25 VDC 

2 " DIA. X 2!," HIGH $2.00 

22,000 mfd. 15 VDC 

2" oia X 2 irt'-^K $2,00 

22,000 mid. 40VDS 

2" OIA. X 6" HIGH S3-00 

25,000 mfd. 75 VDC $4.50 

3" DIA X h 3/S" HIGH 

45.000 mfd. 25 VDC 

S3 50 
72,000 mid. 15 VDC" 

DIA. X M" HIGH ftg.50 



(CANNON xlra-3-13 
CONNECTOI 



CI.AWPS TQ FIT QFACITQPS OH-tt 



SUPER SMALL 
PHOTO-FLASH 

170JAFD 330 VOLT 
1 1/4"X *V 

2 lor $1.50 
: 1] 10 lor $7,00 



750 MFD 330 V AL, 
PHOTO FLASH S^J 

!" HIGH XI l/V DIA J*^ 
SI. 25 EACH 
10 FOR $11.00 U, 



1' DIA. 1V2VDC 
BUZZER SPECIAL! 

50 £ each 

10 fv S4.00 

100 ror $35,00 



@/" 



2" ALLIGATOR CLIPS 
7 clips tor $1.00<^x> 

1O0 clips lor SI2.00 2S? 
i for $50.00 ^&*^\ 



.s a 

JUMBOl! 

e 41.50 I 1 
R 42.00 
J $2.00 

FLASHER LED A 

S VOLT OPERATION A 
f\ JUMBO SIZE ■ 

J 2 FOR 51.70 W 

Bl POLAR LED I 

2 FOR 51,70 " 

I SUB MINI LED 



L.E.D 

STANDARD JUMBO 
DIFFUSED 

BED 10 FOR 
GREEN 10 FOR {2.00 

YELLOW 10 FOR $2,00 

FLASHER LID f\ 

S VOLT OPERATION 
JUMBO SIZE 

2 FOR 51 

POLAR 

2 FOR 51,70 

SUB MINI LED 
& 

.079' X .098* 

20 mA at 1.75V 

10 FOR $1.00 

200 FOR 518.00 

■"WiTITT PRICES AVA1 LARLE 



PRONE 
CH45SIS MOUNT 
CONNECTOR 
12.00 EACH 
10 lor SI 9.00 




BLACK LIGHT 

[ULTRAVIOLET) 

g.e. i F6T5BL $2,50 each 



TRANSFORMERS 

120 vol I 
primaries 



unmcn; 



a VOLTS 11150 FTlA SI 25 
12 V.C.T..I 500mA 12.50 
16.5 V. II 3 AMPS S6.50 
18 VOLTS »1 1 AMP 51.50 
25 2 VCT al 2.8 AMP 55.50 






cvp>MRF 901 

MICROWAVE 
TRANSISTOR 
$2.50 EA, 
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ALL CLECTROfllCS CORP. 



905 S. Vermont Ave. 
PO BOX 20406 
Los Angeles, Calif. 30006 
(213)3808000 

Mori. - Fri. Saturday 
9 AM -5 PM 10 AM -3 PM 
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ADVERTISING INDEX 

RADIO-ELECTRONICS does not assume 
any responsibility for errors that may 
appear in the index below. 



Free Information Number Page 

59 AMC Saks 84 

53 A.P. Products 22 

71 Abe* 73 

9 Active Electronics .91 

Advance Electronics 5.32-33.34,79 

77,78 Advanced Analog Systems, lire 73 

3 Advanced Computers 100-101 

20 All Electronics 118 

45,73 Alpha Byte Stares 1.73 

15 Altex Electronics .110 

38 American Antenna Cover 4 

10 Ancrona Electronics , 113 

19 Arizona Electronics 106 

41 B&K Precision Dynascan Corp 17 

— Haiti Barta 92 

46 Beckman Instruments Electro- 

Products Group 13 

Bullet Electronics 102 

CIE, Cleveland Institute 

of Electronics 18-2) 

55 Cambridge Learning, Inc. 35 

58 Castle Marketing 16 

12 Chanty Electronics 115 

— Clear- Vue Electronics 93 

64 Command Productions 89 

48 Communications Electronics 2 

— Components Express .,,..., 116 

28 Computer Peripherals, Unlimited 116 

44 Computer Shopping Center 71 

— Cook's Institute of Engineering 92 

16 Concord Electronics 112 

60 Jan Crystals 86 

— DRI Industries, Inc 88 

— Dage Scientific 92 

— Data Services Co. 90 

8 Digi Key Corp Ill 

74 Digi Max Instruments Corp 73 

62,63 Drake Company 88.89 

52 EG&G Reticon 75 

— EduClac 81 

70 Electra Bearcat 82 

31 Electronic Specialists, Inc 98 

-,24 Etco Electronics .96,98 

33 Etronix 114 

43 Fluke Mfg. Co., Inc 15 

Fordham Radio 36-37, 1 12 

2 Formula International 94-95 

27 Fuji Svea 99 

29 Cilco International. Inc. ...114 

65 Gladstone Electronics .85 

47 Global Specialties Corp 69 

— Global TV Electronics 90 

21 Godboul Electronics 93 

— Grantham College of Engineering ... .83 

— Grove Enterprises .92 

37 Hal-Tronix 102 

54 Hameg, Inc 26 

49 — Heath 14.Cc.ver 3 

34 Hitech Electronics 102 

72 Huntron Instruments 73 

36 Information Unlimited 96 

61 International Crystal Mtg. Co., Inc. . .83 

11 JDR, Microdevkes 108-109 

4 Jatneco Electronics 104-105 

79 Javanco 99 

50 Keithley Instruments 77 

25 H.J. Knapp .98 

— Komac 99 

LT Sound 93 

— McGee's Radio 93 

— Microtenna Associates 90.92 

14 Mikos 110 

— Monarchy Engineering, Inc 1 17 

30 Mountain West 98 

Mt I Schools 8-11 

NTS Schools .....28-31 

— Nabth's, Inc 86 

— Netronics 83 

42 O.K. Machine & Tool Corp 38 

17 Ora Electronics 116 

56 Pac-tec Corp 88 

80,81 Pais Electronics 16.26 

67 Panavise 8! 

32 Poly Paks 1 14 

RCA 7.84-85 

5 Radio Shack 97 

6 Ramsey Electronics 103 

35 SCR Electronics , . , 114 

76 SMP, Inc 73 

— Sabadia Exports Corp 92 
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H.W. Sams 86 

Satellite TV, Inc 90 

Shure Brothers, Inc 72 

Simple Simon Electronics 117 

Sinewaze Mktg. Corp 114 

Sinclair Research 24-25 

N. A. Soar 89 

Solid State Sales 106 

Sound Video Research 96 

Spacecoast Research 90 

Sunshine Express 27 

Suntronics Co., Inc. ....,,.. 102 

Surplus Electronics 107 

Telematic 87 

Tennessee Electronics 90 

Triplet! Cover 2 

Tri-Tek 96 

Lngar 73 

Vector Electronics Co. 16 

Video Playground 87 

Westland Electronics 96 
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Heart disease 
and stroke 

will cause half 

of all deaths 

this year. 







American Heart 
Association 



WE'RE FIGHTING FOR YOUR LIFE 



MOVING? 

Don't miss a 
single copy of 
Radio-Elec- 
tronics. Give 
us: 

Six weeks' no- 
tice 

Your old ad- 
dress and zip 
code 

Your new ad- 
dress and zip 
code 



ATTACH 
LABEL 
HERf 



(please print) 



address 



city 



stale 



zip coda 



Mall to: Radlo-Eleclronlcs 

SUBSCRIPTION DEPT., P.O. BOX 2520, 

BOULDER, COLO. 80322 



1 18 CIRCLE 20 ON FREE INFORMATION CARD 



WHAT'S THE KEY 
TO BUYING A COMPUTER? 



Look beyond the computer. Look at how the total 
system- hardware, software, support, service- 
meets your needs, today and tomorrow. That's the 
key. When you choose a computer source, you 
choose a long term partner who must stand by you 
with total support. And no one stands by you like 
Heath /Zenith. 

Software 

Including word processing, business applications, 
versatile utility programs, and the Heath Users' 
Group library of over 500 low-cost programs for 
home, work or play. 

And a choice of three operating systems, including 
CP/M by Digital Research for compatibility with 
thousands of popular CP/M programs. 

Languages 

For your own custom programs, Microsoft languages 
are available in BASIC (compiler and interpreter), 
FORTRAN and COBOL. 

Self-Study Courses 

Learn at your own pace with Programming Courses 
that teach you to write and 
run your own programs 
in Assembly BASIC, 
Pascal or COBOL. 



For the business person, Computer Concepts for 
Small Business helps you evaluate the ways a com- 
puter can benefit your business. And for the novice, 
Personal Computing is a complete introduction to 
computer fundamentals and BASIC Programming. 

Support 

Before and after the sale we work with you to con- 
figure the system that serves you best. We help you 
get your system up and running smoothly. Assist- 
ance is always just a phone call away. 

Service 

Friendly, experienced technicians are available, 
either over the phone or at any of the 56 Heathkit 
Electronic Centers nationwide. 

Visit your Heathkit Electronic Center* 

See your telephone white pages for the store nearest 
you. And stop in today for a demonstration of how 
Heath/Zenith Computer Systems can serve you. 
If you can't get to a store, send $1.00 for the latest 
Heathkit Catalog and the new Zenith Data Systems 
Catalog of assembled commercial computers. Write 
to Heath Co.,Dept. 020-874, Benton Harbor, 
Ml 49022. 

Pick a strong partner. 
Heath/Zenith & You. 



HEATH/ZENITH 



Your strong partner 





Unils o'( Veritechnotogy Electronics 
Corporation in the U.S. 

Specifications subject io change without notice. 
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N APRIL 24 th 1981 A PROFESSIONAL 
NDEPENDENT TESTING LABORATORY 
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ADAR DETECTOR IN THE WORLD! 



ESCORT, WHISTLER, FOX, JR. MICROWAVE, 
SUPER SNOOPER AND FUZZBUSTER ALL 
COMPETED IN THE CONTEST. 

THE BRAND NEW K40 RADAR DETECTOR 
USING A UNIQUE WAVE GUIDE COUPLED 
DIE CAST ANTENNA DETECTED X BAND 
RADAR AN AVERAGE OF 54% FURTHER 
THAN ALL OTHER DETECTORS AND 67% 
FURTHER ON THE K BAND FREQUENCY. 



HERE'S THE TEST* 
THAT PROVED IT! 



OUTPERFORMS ESCORT 

THE K40 OUTPERFORMED THE 
ESCORT 17% ON K-BAND AND 
34% ON X-BAND. THE K40 AVER- 
AGED 28% MORE DISTANCE THAN 
ESCORT AND 60% FURTHER THAN 
ALL OTHERS COMBINED. 



TEST RESULTS 




